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ENGINES OF THE ITALIAN RAM ETNA. 
The Italian navy is now supplied with several ves- 
<e]ls of the most formidable construction and: arma- 
ment. Among others is the ram Etna. The engines 
of this ship have 7,700 indicated horse power. They 
are the latest English type of compound engines; the 
eeneral arrangement will be. readily understood by a 
plance at our engraving. The @pgines were built by 
R & W. Hawthorn, Neweastlée-on-Tyne. 
— + ee 
To Retin Old Copper. 
Take some common clay and mix with it salt and sal 
ammoniae, say one-tenth part of salt and one-twenti- 
eth part of salammoniac. Or take the dry clay, pound 
t up fine, then salt it to taste, as the cook books say, 
and mix it into a soft paste with strong sal ammoniac 
water. Spread some of this paste on apiece of old cop- 
per, place over a charcoal fire, and heat to redness. If 
the paste takes off all the old tin or solder, it is allright; 
if not, make it stronger by sprinkling on more pow- 
dered sal ammoniac and salt until it is strong enough. 
The copper can be cleaned by scouring with salt and 
sand, and should be dried by being plunged into dry 
sawdust and rubbed until it is perfectly dry, or the air 
will form oxide of copper on the surface. 

To tin the copPer have a dish of powdered sal ammo- 
niac and a bunch of tow—nothing else will do as well. 
Wet the surface of the copper with ordinary soldering 
acid, into which a little powdered sal ammoniac has 
been dissolved. Place the article over a charcoal fire (an 
old dripping pan with the bottom punched full of holes 
set on two bricks will do well), and as soon as the cop- 
per is hot enough to melt the tin or solder, which is 
supposed to have been put on, rub over with the bunch 
of tow, which is to be frequently dipped in the pow- 
dered sal ammoniac, and the copper will look as good 
as new, and perhaps better. If the copper is allowed 
to get too hot, the tin willlook yellow. Do not get in 
a hurry, but try to have the copper at an even heat, 
and you will have a good job. If the article has had 
holes soldered in it, hold over the fire before using the 
paste, and wipe off the old solder.—The Ironmonger. 
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Water Blasting. 

The value of water as an aid to blasting when used 
in connection with explosives is rapidly becoming re- 
cognized in this country, as well as in the larger mines 
and quarries of Europe. Ordinary blasting with gun- 
powder in coal mining is done by boring a hole in the 
faceof the coal about two inches in diameter and four 
or five feet deep. Into this is inserted the powder car- 
tridgé, together with the slow fuse, when the hole has 
been well tamped, filled with any dry refuse rammed 
in tight, then fired by lighting the fuse. In this 
operation (and we have described it thus not to show 
any new ideas connected with it, but for comparison) 
a very dangerous flame, especially in gaseous pits, is 
created, and appalling results often ensue; carbonic 
acid and sulphurous acid gases are generated, very 
dangerous to miners and to mining properties. When 
it is desired to blast with water together with gun- 
powder, the process is conducted by inserting into the 
bore hole a powder cartridge with the fuse attached 
asin the ordinary way; next tothe powder cartridge 
is inserted into the bore hole a tube containing water. 
These tubes must be as large as the bore hole will ad- 
mit, and of any length convenient to handle, the 


quantity of the explosive used. The heat given off by 
the burning of the powder and surrounding gases 
converts alarger proportion of the water,into steam, 
the elastic foree of which assists in the operation of 
blasting; the steam and remaining water together ex- 
tinguish the flame and flash of the powder, and alr 
sorb and neutralize the greater portion of the gases 
and smoke resulting from explosion. It will readily 
be seen that by this process are met together econo- 
my, power, and safety, the system being simple and 
effective and not attended with anything inconsistent 
with the well known laws of explosion. It is to be 
hoped that, in the best interests of humanity, our large 
and intelligent body of miners and quarrymen will 
not be slow to adopt an amelioration in the present 
crude and dangerous processes of blasting which will 
tend, in no small measure, to render premature explo- 
sions in mines a thing of the past, rather than one of 
almost daily occurrence.—Coal Trade Journal. 


—> + o> 
The Petrified Forest. 

The visitor to the petrified forest near Corizo, on the 

Little Colorado, will begin to see the sighs of petrifac- 

tion hours before he reaches the wonder; here and there 





larger the better; they may be made of any cheap 
inaterial convenient, cheap thin tin plate, 
brown paper turned around on a wooden roller, after 
being well pasted together, the ends closed with 
corks. The bore hole is now tamped in the ordinary 
manner, the fuse lit, and the cartridge fired in the usual 
manner. As a result of this process the following points 
of excellence, among many others, may be briefly 
mentioned: the powder, in exploding, bursts the tube 
containing the water, and, careful estimates show, 
with increased power or explosive violence, the 
rending force is extended through the water in ac- 
cordance with the well known principles of hydrosta- 
tics practically demonstrated years ago by Brahma, 
over the enlarged interior area of the bore hole, due 
to the space occupied by the water tube. A much 
larger quantity of the’ material to be mined or quar- 


as 





ried is thereby brought down or loosened with a smaller 
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at almost every step in the road, small pieces of de- 
| tached limbs and larger stumps of trees may be seen 
| almost hidden in the white sand. The road at a dis- 
tance of ten miles from Corizo enters an immense basin, 
the slope being nearly a semicircle, and this inclosed by 
high banks of shale and white clay. The petrified 
stumps, limbs, in fact, whole trees, lie about on 
all sides; the action of the waters for hundreds of years 
has gradually washed away the high hills roundabout, 
and the trees thatonce covered the high tablelands 
now lie in the valley beneath. Immense trunks, some 
of which will measure over five feet in diameter, are 
broken and scattered over a surface of 300 acres. 


and, 
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THE youngest member of the Cotton Exchange in 
this city is a youth of fifteen summers, and the oldesta 
veteran of eighty-two years, 


BAM ETNA —({See also page 182.) 
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PERSONAL KNOWLEDGE. 

Hidden or occult knowledge might have been once 
a part of the mental paraphernalia in which scien- 
tists dressed their discoveries and inventors concealed 
their improvements. But occult knowledge is not a 
thing of the past, even in these days of mechanical 
exactness and experimental demonstration, It is pos- 
sible for a workman to hold some method or process 
so securely that, even if willing, he may find it diffi- 
cult to impart it to a learner. This statement does 
not refer to “tricks in the trade” which are mere 
mountebank pretensions, but to real knowledge of 
absolute value that cannot readily be imparted. When 
a man is.found who possesses this knowledge in any 
department of mechanics, he is a valuable man; what 
he knows on his own specialty he knows thoroughly. 
There can be no question that Cicero’s statement, 
** Poeta nascitur, non fit,” isan absolute truism when 
applied to some workers in mechanics—they are not 
made, but they were born, mechanics. 

Illustrations of this fact are probably familiar with 
many experienced and elderly mechanics. There isa 
tool maker in an extensive establishment in which 
coiled springs of steel wire are largely used. The 
springs are wound from the annealed wire, and after 
being completed are hardened and tempered. Some of 
of them are ‘‘open” and some are “close” springs. 
Out of 22,000 springs, of which an account was kept 
in consecutive workings, only six springs failed the 
severe trial test. The temperer was unwell and out 
for eight working days, and of the springs hardened 
and tempered by the assistant, who had a year’s in- 
struction, less than one-half passed the test. In this 
case the writer has reason to know that the temperer 
had used his best endeavor to have his assistant his 
ultimate successor. Some lack of sensible impression 
made by heat and color on feeling or on sight must 
have been the cause for the difference between the 
result of the assistant’s work and that of his teacher. 

There is an old machinist now living, but superan- 
nuated, who was famous in his day for his superior 
hand-made edge tools. A pocket knife with a restored 
blade of his workmanship was doubled in value because 
he had made it. This was before the manufacture of 
cutlery had been attempted in this country. His two 
sons succeed him, but they have never been able to 
equal their father in this direction. 

Ata large manufactory of sword blades for army 
purposes, masonic and other regalia, one man has tem- 
pered them for many years. Although he has been en- 
gaged in other business for years, he is called whenever 
a batch of blades are to be tempered. Although he is 
willing to impart verbal instruction and help a learner, 
he has never had a pupil to equal him. 

There is a large scythe manufactory in a New Eng- 
land town, making 14,000 dozen scythes a year, and the 
president of the company has for years hardened and 
tempered every scythe that leaves the works, because 
no other man in the works can do it so well. 


A 
COMETS AND ASTEROIDS OF 1884. 


The past year does not present a record of numerous 
or brilliant additions to the cometary family. Although 
six comets have some claim to a place on the list, there 
are but twothat strictly fulfill the conditions of comets 
newly discovered whose perihelion occurs during the 
year. 

The first cometic excitement took place on the 7th of 
January, when Ross, an amateur observer at Elstern- 
wick, near Melbourne, Australia, discovered one of 
these celestial wiilo’ the wisps. Its characteristics were 
of the negative order. It was very faint and very small, 
had scarcely any central condensation, and was desti- 
tute of that essential cometary appendage, a tail, a 
small projection supplying the deficiency. It was in- 
visible in the northern hemisphere, and was only seen 
fora month. Moreover, it had passed perihelion on 
the 25th of December, 1883, about a fortnight before it 
was picked up. It has no claim therefore to be ranked 
with the comets of 1884, but will go down to posterity 
as a possession of the year 1883. 

The first comet of the year in the order of perihelion 
passage was in reality a rediscovery, though the fact 
was not recognized at the time. It was detected by 
Brooks of the Red House Observatory, at Phelps, New 
York, on the ist of September, 1883. It was afterward 
found to be identical with the comet discovered by 
Pons in 1812, which having completed its long journey 


er: | Of 70 years had returned once more to the clime of the 


sun. Great was the rejoicing over its advent nearly 
at the predicted time, and great the satisfaction it af- 
forded in proving that the men.of science had made no 
mistake in laying out the path ofthe erratic visitor. It 
took rank as comet a@ 1884, but is better known as the 
Pons-Brooks comet. It reached perihelion on the 25th 


of January, and therefore ranks with the comets of 1884. 

The first comet of the year in regular standing, that 
is, in fulfilling all the required conditions, was discov- 
ered by Barnard, of Nashville, Tenn., on the 16th of 
July, and takes rank as comet 6 1884. It was a tele- 
scopic object, nebulous, slightly condensed, and passa-| 
bly bright, but not of much aceount among its class, 











There are, however, points of interest in its history. It 
travels in an elliptical orbit, and has a period of about 
five anda half years. The closest scrutiny has been 
unable to detect its appearance at any previous period, 
though its elements resemble those of comet I 1844, dis- 
covered by De Vico. The comets are not thought to be 
identical, as the interval of time does not correspond 
with any integer of periods, and De Vico’s comet, 
when similarly situated, was easily visible to the naked 
eye. Comet 6 1884 reached perihelion on the 16th of 
August, and, if nothing happens to turn its course, 
may be expected to make another visit in 1890. 

The third cometary prize of the year was the most 
important, not, however, on account of its size or bril- 
liancy. It was discovered on the 17th of September, 
by Wolf, a student at Heidelberg, Germany, and is still 
visible. Anobserverat Dresden describes its appear- 
ance on the 2ist of September as 2’ in diameter, strong- 
ly condensed toward the center, and with a stellar nu- 
cleus about equal in magnitude to a star of the 8th 
magnitude. It was in perihelion on the 24th of No- 
vember, and will take its place on cometary annals as 
comet ¢ 1884. It was seen on the 2ist of October in 
Alexandria, Egypt, with the naked eye, appearing as 
a nebulous body condensed in the center and without 
a tail. 

This speck of a comet has proved to be a celestial 
rover of great interest to astronomers and amateurs. 
It was found to move in an elliptical orbit with a period 
of about six andahalf years. Diligent search was 
made to find if it had ever paid us a visit before. Not 
a trace of its preseuce could be detected, and no orbit 
of any known comet bore jany marked resemblance to 
that of the new comer. Where was it in 1871, or in 
1878, or how came it in our sky in 1884? 

The planet Jupiter solved the mystery. In 1875, 
when this comet was far away from the earth, it ven- 
tured near the giant of the system. Quick as a flash, 
it was tumbled out‘of its former path, and made to 
travel in anew one. We are indebted.to this little in- 
cident for its appearance in our sky, and, if it keep 
away from ‘the great comet disturber,” as Jupiter is 
called, we may hope to see Wolf's comet again some 
time in 1891. 

There was precisely the same condition of affairs 
with Lexell’s comet of 1770, which passed near our big 
brother, both before and after its advent in our do- 
main, was made to travel in a different path by the 
force of his attraction, and has not since been seen. 

The fourth comet to make usa visit in 1884 was 
Encke’s comet, our oldest friend among comets of a 
short period, and one that has not failed to reappear 
once in about three and one-third years for almost a 
eentury. Although this comet was seen early in De- 
cember, 1884, as its perihelion passage occurs on the 
7th of March of the present year, it will take rank 
among the comets of 1885. 

The fifth comet of the year may be appropriately 
called the suspicion of a comet. Tuttle’s comet of 
1858, with a periodof six years and a half, was due in 
1884. Schulhof, who determined its period, and com- 
puted its elements, announced its probable return 
some time during the summer, after three unobserved 
returns in 1864, 1871, 1877. An observer, using the great 
refractor of the Vienna Observatory, saw on the 26th 
day of May a faint nebulous object very near the 
comet’s computed track, which may have been the 
comet itself and nota nebula. Unfavorable weather 
prevented further observation, and, when again the 
sky was cloudless, the shadowy object was no longer 
visible, nor could it afterward be found. Thus it wil! 
never be certainly known if a single observer had a 
fitful glimpse of our old friend of 1858. The year 1890 
must roll into place before we can hope for a return. 

One more comet of a short period deserves mention 
on the cometic records of 1884. Brorson’s comet, with a 
period of five and a half years, discovered in 1846, and 
last seen in 1879, was expected to make its perihelion 
passage in September. It was not favorably situated 
for observation, and the keenest eyed observers did not 
succeed in picking it up. It will be due again in 1890, 
when it is hoped that those who are specially interest- 
ed in periodic comets will have the pleasure of behold- 
ing it. 

THE ASTEROIDS OF 1884. 

During the year 1884, nine new asteroids were added 
to the troublesome and heterogeneous family, making 
the whole number of members.244. An agiditional as- 
teroid was supposed to have been discovered on the 
27th of October, by Palisa. It ranked as No. 245, but 
turned out to be identical with No. 208, Lacrimosa. 

The following list introduces the nine new members. 
Two of them have not yet been honored with names, a 
factnot to be wondered at when considering the incon- 
veniently large size of the family. 


No. Name. Discoverer. Place. ” Time. 
236. Honoria. Palisa. Vienna. April 26. 
237. Hypatia. Palisa. Vienna. June 2. 
238. Knorre. Berlin. July 1. 
239. Adrastia. Palisa. Vienna. August 18. 
240. Vanadis. Borelly. Marseilles. August 27. 
241. Germania. Dr. Luther. Dusseldorf. Sept. 12. 
~ 242. Kriemhild. Palisa. Vienna. Sept. 22. 
“248. Ida. Palisa. Vienna. Sept. 29. 
244. Palisa. Vienna. Oct. 14, 
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STEERING THE ALASKA. 
In the ScrENTIFIC AMERICAN of March 7th last, we 
gave engravings of the steamer Alaska, showing the 


late mishap to her rudder. It will be remembered the 
accident consisted in the breaking in two of the rudder 
at the upper part, leaving the lower part intact, and 
available for use provided any means could have been 
devised to work the same. The propeller and machin- 
ery of theship—11,000 H. P.—remained in good order, but 
for want of means to steer, the great ship was in dan- 
ger of being lost with all on board, her officers and crew 
being unable to improvise anything by which steering 
could be effected, although they resorted to spar drags 
and the ordinary contrivances. At last they met an- 
other steamer, which by agreement was taken in tow 
and used as a steering drag behind the Alaska, which 
then steamed ahead, and in this manner, using the 
towed steamer as a rudder, port was duly made. For 
the privilege of using this steamer as a drag for four or 
five days, it is reported the Alaska company will have 
to pay two hundred thousand dollars. 

We asked of our readers whether any of them could 
suggest any other available plan whereby the Alaska 
wight probably have been steered; and in response we 
have received a number of replies, some of which we 
now present, and in following numbers shall doubtless 
give others. The problem is well worth discussing. 
Those who wish to take part in it should examine the 
engravings of the Alaska and particulars we gave 
March 7. The safety of ships at sea is one of the 
ost important of subjects, and whoever can offer any- 
thing useful in this direction may be regarded as a 
benefactor. 

Among the replies so far received have been quite a 
number in which new devices for steering have been 
proposed, involving new machinery or appliances not 
applicable to the emergency in which the Alaska was 
placed. With regret we shall have to omit most of 
these contributions as not pertinent to the present 
question. 

But itis proper to observe that the present devices for 
steering great ships are deficient, and there is need for 
new and useful inventions in this line. The same re- 
marks apply to all kinds of life-saving appliances, to 
the construction of vessels to prevent them from sink- 
ing, and to all departments of marine construction and 
manipulation. 

With respect to some of the plans below presented. 
the question will naturally arise whether the authors 
have fully considered the difficulty of getting at the 
rudder in order to attach their devices. It would seem 
to be no ordinary task toattach clamps or pass in ropes 
upon a flapping twelve ton rudder, under an overhang- 
ing stern, rising and falling amid crashing waves. 


The Alaska’s Rudder. 
To the Editor of the Scientific American: 
The problem of the steamship Alaska’s rudder is a 
study. It seems to me, if the officers of the vessel had 
carried the anchor cables to the stern of the vessel, as 
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and the rudder turned toward the taut hawser, bringing | 
it under very faircontrol. Witha cable of proper length 
there would be but little danger, even with the most 

violent action of the sea on vessel and drag, of throw- | 
ing the broken rudder above the length of its pintles, 

and so detach it. With care the fractured end of the: 
rudder post might have been kept overthat of the rud- 

der, at least a part of the time; and even if not, its | 
weight of nine or ten tons and little buoyancy would | 
keep the rudder on its bearings. 

By this arrangement I can see no reason why the 
steamer could not have been quickly put upon her 
course, and run to port with comparative ease and little 
danger. A. E. F. 

Cleveland, Ohio, March 9, 1885. 





The Alaska’s Broken Rudder, 
To the Editor of the Scientific American: 
Reply to the problem, ‘“‘How would you have gone 
about to solve it?” An at- 
tempt ought to have been 





hinges, second one below | 
the break if possible; then | 
crossed and running up to| 
two spars rigged over the 
stern and secured, blocks 
made fast to the forward 
end of spars, would have 
a gear of 


made steering 





easily handled, by which 
she could have been brought into port. The chains 
could have been lashed together at the place of cross- 
ing. ra & 
Brattleboro, Vt. 


Temporary Repair of the Alaska’s Rudder. 
To the Editor of the Scientific American: 

Western steamers generally carry extra pieces or 
sheets of boiler iron, blacksmith’s forge, with facilities 
for making bolts, drilling holes, and so on. I suggest 
to take two plates of iron, of whatever size could be 
found, and put wood between the thickness of after 
edge of rudder. Jf wood the right 
thickness could not be found, 
boards could be put together to 
get the right thickness. Bolt 
the iron on each side of the wood 
with bolts of sufficient strength 
and numbers; let iron extend 
over the wood on the rudder as 
far as the pintles would allow it 
to go,so as not to hinder the 
rudder turning either way; drill 
holes through the plates so as to 
come over the fracture, for that 
is all the place bolts could be got 
| through the rudder blade. This could be lowered over 
| the stern of the vessel with ropes from each side, so as 








made to run a chain cable 
through under one of the} 


sufficient strength and one | 
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others rig out like Fig. 4, and set up like Fig. 5, and 
with the proper ropes, block tackles, ete., any sailor 
will make her work. The tongues work a tiller, and 
while the movement of the rudder would be less than 
its usualdimit, yet it would be sufficient to steer. I 
caie out of the Arctic Ocean through Behring Straits 
once with our rudder so loaded with ice that we could 
only get a guarter movement, and yet we made a dan- 
gerous passage without any trouble. JOHN A. PAUL. 
Huntingdon, Pa., March 8, 1885. 


The Denmark’s Rudder. 
0 the Editor of the Scientific American: 

Having crossed the North Atlantic 38 times in the last 
thirteen vears, I took great interest in your article on 
the Alaska’s broken rudder. In reply to your inquiry, 
“Ingenious reader, what would you do?” I inclose 
cut of an improved rudder made by the captain of the 
national steamer Denmark, in March, 1878, with which 
the ship was safely and at a fair 
speed navigated from 45° west longi- 
tude to New York. 

I have had a sketch of the device in 
my log book ever since, and have had 
the pleasure of seeing it 
copied by the captains of 
some of the best transat- 
lantic steamers, 

The following 
scription of 


is a de- 
the contriv- 
ance: 

t. Iron doors bolted on 
the end of the fore boom, the boom being swiveled, 
fastened, just above deck at 4, 

3. Main saloon skylight cut, allowing the main boom 

7 to pass in, and end lashed to deck beam. 
we 





Upper topsail yard, across deck, lashed between 
| the after bits. Falls from both ends of the topsail 
| yard lead to the fore boom at 9, serving on board over 
| two blocks amidships and then on to the after winch. 
Taking opposite turns at the port and starboard ends 
of the winch, it was only necessary to run the winch 
| ahead for a port helm and backward for starboard. 

In severe weather the whole affair was cocked in the 
air by the top lift, and the vessel hove to. 

ROLAND R, DENNIS. 
Poughkeepsie, March 10, 1885. 


Steering the Alaska, 
To the Editor of the Scientific American: 

I have a device to offer, which, with the appliances at 
command of the officers of the Alaska, could have 
been constructed in a few hours, and which would 
have answered the purposes of the broken rudder. 
Let aa representa stick of timber or a number of 
planks, nailed or bolted together to make a log, say 
twenty feet long, twelve inches thick, and eighteen 
inches wide; and if in making this log, instead of let- 
ting all the planks run lengthwise, we cross cut 
enough of them, say forty-two inches long, and place 
them diagonal across in the center of the log that we 


indicated by the dotted lines in the sketch, then form-| ¢o guide it to the place with two other ropes fastened want to form, we will design two blades, bb, which 


ed aloop of another cable, say about one-third the 


lower down to pull it forward into place. After it was 


will project twelve inches from the upper and lower 


length of the lower part of the rudder, and attached | started on the rudder blade, the bolts might be left a side of the constructed log, so that they will answer 


the anchor cables one on 
either side, and if necessary 
attached an anchor to keep 
the chains from masting or 
swinging too easily in the 
waves, now we are ready to 
grapple with the dangerous 
rudder, Lower the loop from 
the stern of the vessel to the 
center of the broken piece. 
and as you draw forward by 
the anchor cables the loop will 
naturally open and draw over 
the outer surface of the rud- 
der; and ‘when the cables get tight, one on either side of 
the vessel, the rudder will be firmly bound and per- 
fectly secure, after which the vessel would be easy to 
handle by the use of the sails and other appliances at 
hand. Ofcourse the power to draw the cables would 
be the same as to lift the anchor. Cuas. H. OTIs 
Shelton, Conn. 








‘0 the Editor of the Scientific American: 

In the last number of the ScrENTIFIC AMERICAN, in 
an article entitled ‘‘The Alaska’s Rudder,” the ques- 
tion is asked: ‘‘ Could anything have been done with 
the appliances at her officers’ command to bring the 
broken rudder under control ?” 

It could have been accomplished, I think, by a suit- 
able drag attached to the rudder by a 
cable passed through the semicircular 
recess in rudder over the end of the 
journal of the propeller, the end of the 

cable being fastened be- 

tween the drag and the | 
en rudder. The speed of 

the vessel would throw 
the drag directly astern, and by running a towline 
from each side of the vessel to the drag, and relaxing 





little slack until the plates were put in place, so as to 
avoid any trouble getting the clamp started. Ofcourse 
a favorable time would have to be selected to do this 
work when the sea was a little calm. 
Inclosed find a drawing to exemplify above. 
G. W. CoFFIN. | 
Pittsburg, Pa., March 7, 1885. 


Catching the Loose Rudder, 
To the Editor of the Scientific American : 
I noticed your invitation for suggestions as to way | 





of catching the loose rudder of the Alaska. I have | 
made a pencil sketch of plan I would try. I should 
take a hawser, and rig it like Fig. 1, which shows a 
hawser with two blocks upon it. These blocks I would 
make of plank, and two or three pieces, and cross the 
grain when I put them together, and they would have 
to be put together upon the hawser, and left so they 
would just slide freely. 
Then I would have four| 
leaders screwed on so that 
I could use a good strong 
line to move the blocks, 
and would slush everything 
well that I expected to 


move. When all ready, I 





blocks, as shown in Fig. 2. 


short time. 
plain sailing. I would take my spare spars, and with | 





one and drawing the other, the drag would be deflected | two of them make a pair of tongues, Fig. 3, and with 





for two center boards, asit were. Now weight the lower 
blade at o with a few old grate bars or other heavy 
material, then saw a slit three inches deep on each 
side of the log, so that we can insert the inclined blades, 
c, therein: these blades ought to be set on an incline 
of thirty degrees, and they ought to project 18 inches. 
Brace them on the underside, then strap or bolt on the 
iron or stout timber rod, 
e, on the ends of which in- 
sert a lash on the guy 
ropes, f; also fasten the 
rope or chain, d, to the 
forward end of the log, a, 
thisend of the same hav- 
ing its sides tapered or 
wedge shape. I would 
suggest that the edges of 
all the blades be sharpened. 


47 a8 

—_ 
arial i If convenient, the device 
ean be constructed out of 


a solid piece of timber, and by means of angle irons 
can be firmly put together, or by the aid of the life 
rafts that are aboard all ships, a device of this kind 
ean be constructed. Now suppose the vessel is stopped 
and the apparatus is lowered overboard, and on strik- 
ing the water the weighted blade, o, b, turns by gravity 






would have hawsers drop-| downward, and the upper one, being the lightest, 
ped over stern with blocks | keeps the device in that position; now fasten the 
pretty far apart, so as to| rope or chain, d, in the center of the stern of the 
take in whole width of! vessel, and after having connected the guy lines, //, 
rudder, and would proba-| with tackle, one on the starboard and the other on 
bly use the deep sea lead or | the portside of the vessel, and after having allowed 
some other weight to carry the bight of my hawsers | about fifty feet between the vessel and the device, the 
down: would wateh chance, and take advantage of | ship is started, and instead of the apparatus floating, 
movements of ship, and catch rudder between the as it has done, it will become immersed, and remain 
I might not catch on the ‘in that condition as long as the vessel is in motion; 


| first time, but feel sure that I would be successful in a and if we now deflect the guy ropes by means of the 
With rudder caught, I should consider it | tackle, we can proceed on our intended course. 

F. E. FoRSTER. 
1179 Third Avenue, New York City. 
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A NEW SAFETY COUPLER. 

This coupling is both cheap and simple, and can be 
adapted to any car drawhead now in use that has 
a hollow back, and in “ wrought drawheads,” such as 
are used on the Lake Erie, Pennsylvania, and New 
Jersey Central railroads. Only three small pieces of 
casting and a spiral spring are required. 
It can be put in an old drawhead 


without any 





McKEEN’S NEW SAFETY COUPLER. 


change except drilling two five-eighth inch holes, 
through which 
thing firmly to its place. 

Although called a safety coupler, it is nearly, if not 
quite, automatic, especially in cast steel drawheads 
(which can be made quite light and not cost more than 
east iron). It is merely a modification of an automatic 
coupler that was patented by the same inventor last 
spring, with one or two slight alterations to adapt it 
to the use of a pin instead of a hook, which was in- 
serted in the drawhead. 

One great advantage that this has is thatit can be 
safely coupled to any of the old drawheads, whereas, 
in coupling a strictly automatic coupler to an old 
drawhead, there is more danger than in coupling two 
old ones together. 
| The link is under complete control from the top or 
side of the car; the pin is made so that it will stand on 
afollower plate which is pushed back by the link when 
the cars come together, thus allowing the pin to fall 
to its proper place. 

When it is not desirable to couple, the pin can stand | 


1 





BROWNE’S SAFETY GAS BURNER. 


on top of the drawhead, yet it cannot be taken out or 
stolen. 

This coupler also has a great advantage over one 
with a solid back, as when a pin happens to be down 
or the link strikes the opposite drawhead and does 
not enter the opening, it will not bend or break the 
link, the spring allowing it to be pushed back its full 
length into the drawhead. 

Any information in regard to it, and of a trial that 
will soon be made, will be furnished by Mr. T. L. 
McKeen, the patentee, Easton, Pa., and models of 
either cast or wrought drawheads wiil be sent for ex- 
amination to master car builders or superintendents 
of railroads. 
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FLOATING saw mills are common on the lower Mis- 


sissippi. They pick up the drifting logs, 


the shore. 


pass two short bolts, holding every- | 


Scientific American. 


| An Icequake. 
| Madison lately had a tremor which was due not toa 
social or other earthquake, nor yet to a dynamite ex- 
plosion. A disturbance which shook the university 
buildings was caused by the expansion and contraction 
of ice in Lake Mendota. Under the influence of intense 
cold the ice had expanded until the shores could resist 
the pressure no longer, when the ice burst and doubled 
up about four hundred feet from the shore, and on a 
line parallel with it. The sudden release of the shores 
from pressure caused the tremor. 
of freezing upon bodies of water having low shores 
frequently results in the piling up of huge rocks on 
the edge and the overturning of trees. The shore line 
of lakes frequently consists of gravel mounds forced up 
during successive winters.—Milwaukee Wisconsin. 
~ 0 
AN IMPROVED FRICTION CLUTCH. 
The mechanism herewith illustrated is intended to 
supply an improved contrivance for expanding and 





contracting friction segments carried on the side of a | 
t ' . ; 
| wheel fitted loosely on the shaft, in combination with | 


|the inner periphery of a 
lrim or flange of a pulley or 
hoisting drum keyed fast 
| to the shaft, thus making 
a simple and efficient fric- 
tion device for hoisting 
| and other machinery. In 
| our engraving Fig. 1 shows 
the loose wheel as arrang- 
ed in connection with the 
driving pulley, while Fig. 
2is an inside and Fig. 3a 
| Sectional view showing the 
| detail of the friction rim 
and the devices for ex- 
|panding and contracting 
\it. The expanding seg- 
mental sections have at 
their ends outwardly pro 
| jecting flanges or stops, 
whereby frictional face 
strips are held thereon, 
these flanges holding the 
/wood faces against being 
forced around the rims 
| more effectually than they can be held by rivets. 








This phenomenon ; 
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already supposed attached to the joint in some manner 
which we thought suitable. This settling will, perhaps, 
draw the pieces away from it, leaving it loose and un- 
serviceable. This frequently happens to the plates 
which are put to secure the obtuse angle of butting 
timbers, when these bolts are at some distance from the 
angles, especially when these plates are laid on the in- 
side of the angles. Or it may cause it to compress the 
pieces harder than before, in which case it isanswering 
our intention. But it may be producing cross strains 
which may break them, or it may be crippling them 
The strap which we observe most generally ill placed is 
that which connects the foot of the rafter with the 
beam. It only binds down the rafter, but does not 
act against its horizontal thrust. It should be placed 
further back on the beam, with a bolt through it, 
which will allow it to turn round. It should embrace 
the rafter almost horizontally near the foot, and should 
be notched square with the back of the rafter. 

——_ 

THE ILLUSTRATOR’S MICROSCOPE. 
The accompanying illustration shows a most con- 
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BARTRON’S FRICTION CLUTCH. 


The | venient way of mounting a microscope where it is de- 


arms and sliding head which operate the segments of | sired to examine in succession a series of objects, either 


the friction rim form toggle-jointed levers connecting | in the class-room, drawing-room, or laboratory. 


the segments together, and the links and sliding collar 


From 
a substantial metal base a central pillar rises, with an 


connecting them with the shaft are also toggle-levers, | arm at the top carrying the microscope; the pillar also 
making a double toggle-jointed mechanism adapted | supports a revolving stage, 10 inches in diameter, a 
for thrusting out the friction brakes with great power. | mirror beneath the stage illuminating transparent ob- 

This invention has been patented by Mr. Stockton | jects, and the total height, with a 10 inch microscope, 
Bartron, of Portland, Pa., who may be communicated | being about 18 inches. The use of such a microscope 


with for further particulars. 
ellie taltisicad Mo FS’ all 
SAFETY GAS BURNER. 

The object of an invention patented by Mr. George 
W. Browne, of 195 Penn Street, Brooklyn, N. Y., is to 
avoid asphyxiation in case of blowing out, instead of 
turning off, the gas. In applying the invention to an 
ordinary gas burner, a kind of Bunsen attachment, B, 
is employed, to the upper end of the apper tube of 
which a coil of soft and spongy platinum, d, is applied; 
the platinum is thus held near the tip of the main 
burner. The lower tube of the attachment is tapped 
into the shank of the burner, and the shell is perforated 
at b to admit the necessary supply of air. The platinum 
is protected from displacement and from currents of 
air which might deflect the jet of gas issuing from the 
tube, d, by the shell, C, provided with openings to ad- 
mit air, and also with an opening above the platinum. 
When the gas cock is fitted in the shank of the main 
gas burner, as shownin Fig. 1, it is grooved to admit a 
supply of gas to the attachment when the gas is turned 
on; when the cock is fitted in the service pipe, an open- 
ing is formed to admit gas to the attachment. 

When the gas is lighted, the jet from the attachment 
burns and heats the platinum. Should the gas be 
blown out, instead of turned off, the jet of gas, d, would 
act to continue the heat in the platinum, which would 
increase, and in a short time reignite the gas from the 





attachment; this would instantly ignite the gas from 
the main burner. 
—— ee Oe 
Iron Straps in Carpentry. 

T. Young, in the Architect, states that when it is 
necessary to employ iron straps for strengthening a 
joint, considerable attention is necessary that they may 
be placed properly. The first thing to be determined 
is the direction of the strain. We must then resolve 
this strain into a strain parallel to each piece, and 
another perpendicular to it. Then the strap which is 
_to be made fast to any of the pieces must be so fixed 
| that it shall resist in the direction parallel to the piece. 
Frequently this cannot be done, but we must come as 
near toitas wecan. In such cases we must suppose 
that the assemblage yields a little to the pressures 


| 
| 


turn them | which act on it. We must examine what hange 
into lumber, and sell the product to the planters ates ; 4 


shape a small yielding would produee. We must now 
see how this would affect the iron strap which we have 





| stand allows of the arrangement of a series of slides, so 


that a number of objects can be examined without 
having to stop for adjustment and focusing for each. 
This instrument can be taken apart and packed in 
small space, and readily set up again; and it is made 
with ‘‘ society screw” fittings, so that object glasses of 





McALLISTER’S ILLUSTRATOR’S MICROSCOPE, 


any standard maker can be attached toit. A patent 
has been applied for on this device by the inventor, 
Mr. T. H. McAllister, manufacturing optician, 49 Nas- 
sau Street, New York. 
eee tit 

A LINIMENT of equal parts of oil of wintergreen and 
olive oil, or soap liniment, is said to afford almost: in- 
stant relief from pain in acute rheumatism. 
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PHOTOGRAPHING THE 
LARYNX. 

An endeavor has many 
times been made to photo- 
graphically reproduce the im- 
age of the larynx that is given 
by the larnygoscope. It was 
in 1862 that I, for the first 
time, occupied myself with ex- 
periments of this nature, in 
company with my regretted 
colleague, Prof. Czermack, 
who was so prematurely torn 
away from his scientific re 
searches. For obtaining pho- 
tographs of the larynx, we at 
that epoch employed reflected 
solar light, and, as Prof. Czer- 
mack placed the camera at a 
distanee of from three to six 
feet from the subject to be 
photographed, we obtained 
photographs of the larynx 
0-08 of an inch in diameter. 

A long time afterward (in 
inv4), upon taking up the 
same subject again, I had re- 
-ourse to the same light, but 
with a camera that had been 
especially constructed for the 
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Fig. 1—PHOTOGRAPHY OF THE LARYNX. 
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very energetic action, seeing 
that it is placed at about 24¢ 
inches from the object that is 
to be photographed. A small, 
double box, R (Fig. 3), which 
contains two very sensitive 
gelatino-bromide plates, re- 
places the ground glass, e, 
after the focusing has been ef- 
fected. Through the handle, 
S, of the laryngoscope runs a 
conducting wire, fg, which is 
interrupted in such a way 
that the circuit may be opened 
or closed at will by means 
of a button, x. In the inte. 
rior of the camera, and at the 
front end, near #7, there is ar 
ranged a disk that forms an 
electric shutter. This appa- 
ratus is represented upon a 
larger scale in Figs. 4 and 5. 
The disk, b, under the action 
of a spring, revolves around 
the central point, p, and is 
provided with a.cireular ap- 
erture at ¢t. This piece passes 
rapidly in front of the inter- 
nal aperture (shown at s by 
dotted lines) of the objective 


purpose (Fig. 1). The apparatus that I employed at | the heat rays; (3) of a large condenser formed of plano-| as soon as the armature, 7, of the electro-magnet, ¢, is 


that time are described in my treatise entitled ‘* La | convex lenses; and (4) of a glane mirror that reflected | attracted. 


Lumiere au Service de la Recherche Scientifique.” | the rays into the buccal cavity of the subject. For} and the disk revolves with great speed around its axis 


Since then, various laryn- 
gologists have occupied 
themselves with the photo- 
graphic reproduction of 
the larynx, and in the 
front rank of these must be 
mentioned Dr. fo! R. 
French, of Brooklyn, N. Y., 
who, in Laryngology (Oc 
tober, 1883), has described 
a photographie laryngoscope 
that permitted him to 
come nearer to a_ solution 
of the problem, but one in 
which he still had recourse 
to reflected solar light. The 
principal improvements in- 
troduced by Dr. French 
consisted in connecting 
with the laryngoscope a small 
camera, but one which was 
still too large, and which 
he held in the hand, while 
he introduced into the 
patient’s throat a large wire 
soldered to the objective and 
carrying the laryngoscope. 
A condenser threw the solar 
light upon a _ second econ- 
‘ave reflector fixed in front 
of the operator, and from 
this mirror the luminous rays 
entered the throat. 

In recent times the are 
electric light also has been 
employed for illuminating 
and photographing the 
larynx. The light, by 
means of powerful reflectors 


and condensers, is thrown into 





the throat 








E..abera, 


of the 


Fig. 3.-THE CAMERA-—ACTUAL SIZE. 





At this moment the finger, ¢, becomes free, 


until 7 again engages with the 
armature, 7, this taking place 
when the aperture has re 
turned to its starting point. 
At the moment the aperture, 
t, is passing before the aper 
ture, 8, there occurs a short 
instant of exposure. If the 
light be too weak and the ex 
posure must last longer, it is 
only necessary to press the 
button, 2, for a longer time. 
This button sends the current 
not only into the lamp, but 
also into the electro, c, placed 
in a derived circuit (Figs. 4 
and 5) 

As long as the button, n, is 
pressed, / will remain opposite 
s, seeing that the finger, m, is 
always engaged with the pro- 
jecting part of the armature 
atu 

As soon as the button, a, is 
pressed (Fig. 3), the electric 
circuit is closed, the lamp, m, 
is lighted, and, at the same in 
stant, the electro-magnet (Fig. 
4) opens the objective, so that 
a photograph of the larynx is 
taken automatically. If the 
light be intense enough, it 
will suffice to press the but- 
ton, a, but an instant. Ifthe 
gelatino-bromide plates are 
not sensitive enough, it will 
be necessary to press the but- 
ton for a longer time. As, 
moreover, the electric light is 


these reproductions it always took two physicians, two| produced only at the moment at which the circuit is 


subject, and, with an arrangement like that shown] photographers, and one electrician. The results ob- | closed, it is absolutely useless, when the work is being 
in Fig. 1, we succeed in getting photographie repro-| tained were remarkable. But all such manipulation, done in a dark room, to have recourse to a device for 


ductions. 


which is tiresome to the highest degree, as well as 


There appeared last year in England a publication | costly, could be applied only in very rare cases. We 
entitled **‘ Voice, Song, and Speech,” by L. Brown and | meet here again another inconvenience: The source of 
E. Behuke, which contains some very remarkable pho- | light is not connected in an invariable manner with tl 


tographs of the larynx taken from nature. 
ratus used by the authors consisted of (1) a 10,000 can- 
dle electric lamp; (2) of a glass trough with parallel 


The appa- 


laryngoscope, and so the rays that it emits are neither 
regular nor always intense in the same plane; and, on 
another hand, on account of the too great distance of 


faces, through which were passed the concentrated rays | the focus of the objective, the image of the larynx is 


of the electric light, and which was continuously tra- 


always produced upon a relatively small scale, say 





versed by a current of cold water designed to absorb‘ about 0°06 inch in diameter. 








The problem that I proposed to myself was, there- | 
fore, the following: To connect the camera, laryngo- | 
scope, and souree of light, and give them as small di- | 
mensions as possible. In the apparatus shown in Fig. 
2 I think that I have solved the problem. Here A, B,C 
is a laryngoscope constructed according to the princi- 
ple of Nitze and provided with an electric lamp, m, and 
a circulation of water, i /, and the handle of which is 
connected with a camera, D. This latter is provided with 
a small objective, O, of 0°2 inch aperture and 1°6 inches 
focal distanee. Exceedingly slight movements of the 
objective permit of fixing, once for all (for the same per- 
son), upon the ground glass, ¢, of the camera the im- 
age, a, of the larynx that is produced upon the mirror, 
A, of the laryngoscope. The small incandescent lamp | 
projects its intense light upon the larynx. The light 

, of this lamp (of from two to five candle power) exerts, 
| seeording to the law of the square of the distance, a 
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closing the objective. In fact, as soon as the pressure 
at n ceases, the electric light is extinguished at m, and 
consequently the operation is interrupted. 

Fig. 6 shows the general arrangement of the appara- 
tus. A represents the small battery open; B, the same 
closed; and D, the laryngoscope; @ and b are the con- 
ductors, and c and d the tubes through which the cold 
water circulates. This latter is derived from a 
small reservoir, C, placed a little above the ap- 
paratus, and circulates through the tubes dur- 
ing the whole time the operation is being per- 
formed. The small camera, which is shown of 
actual size in Fig. 3, is not represented in 
Fig. 6. 

Im the construction of this apparatus I am 
convinced that I have, in the simplest manner, 
and by electric processes, solved the problem of 
photographing the larynx, and that I have ren- 
dered a service to pathologie science. Many 
affections of the larynx, in fact, become modified 
from day to day, and it is of interest to have an 
apparatus that permits of following and con- 
trolling these pathologic modification, step by 
step.— Theo. Stein, M.D., in La Luméere EHlec- 
trique. 

i ace daaiadnaiscaisaioes 
Construction of Observatories, 

In the construction of buildings devoted to 
the purpose of astronomical observations, the 
most important requisite is to provide against 
the effects of vibration on the apparatus. 
Any contact with the floor or other portion 
of the building would not fail to produce, upon 


— 
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Scientific American, 


four torpedoes, and cost $35,000 each. Ten vessels 
somewhat larger are now being constructed. The 
best type of sea-going torpedo boat should be about 
131 ft. long or less, and about 12 ft. wide; she should be 
manned by 15 to 18 men, should carry provisions for 12 
to 15 days, and coal for 1,500 to 2,000 miles. She should 
be able to steam 22 to 25 miles an hour, and be 
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IMPROVEMENT IN RUNNING-PART OF BABY 
CARRIAGE. 

The great variety in which coaches for the little ones 
are now furnished shows that the makers have kept 
pace with that progress which has given us railway 
sleepers and palace cars. The illustration herewith 
shows a recently patented invention in this line, 
whereby the running gear is so arranged that 
the front wheels of the carriage may be turned 
to either the right or left, as desired, by the 
person who is guiding it from the rear. The 
device to effect this consists of a lever pivoted 
on the back handle, and extending by a right 
angle to a pivot in a loop hung from the rear 
axle, so that by slightly moving the hand on 
the handle the lever will cause the front axle to 
turn on its axis, to change the direction of the 
carriage, as represented in the illustration. 
This invention renders much easier the running 
of baby carriages, especially in the larger sizes, 
adapted for two children. The patent therefor 
has been issued to Messrs. H. M. Ribble and J. 
W. Sammis, and those who wish further in- 
formation in relation thereto should communi- 
cate with Mr. Harry M. Ribble, P. O. Box 276, 

Dover, N. J. 
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The Biggest Gun Yet. 
Preparations are making at Woolwich Ar- 
senal for the proof trials of an enormous gun 
that is now in process of construction at Els- 
wick, and will be delivered a few months 
hence. It will weigh 110 tons, and have a 


the slightest movement, concussions which, multiplied | armed with six or eight torpedoes and one machine | carriage of 90 tons, the total weight of 200 tons, being 


by the magnifying power, would render the telescopes | 
useless. The mode of adapting the building for its | 
peculiar use is by rendering it independent in all its | 
parts of the piers upon which the instruments are 
fixed. The foundations of the latter are also laid as 
deep as possible, in order to obviate the effects of vi- 
bration from external causes, against which, however, 
it is not always practicable to guard, the mere tread of 
a foot passenger being often sensible to an observer 
using a powerful telescope at a considerable distance. 
a 

AN IMPROVED CUFF FASTENER. 


gun. The cost would be from $60,000 to $75,000. As a 
great nation’s fleet should not consist entirely of tor- 
pedo boats, however, a concession is made in favor of 
vessels auxiliary to them, but it will be the part of the 


| torpedo boat in case of war to sweep all vessels of the 


enemy whatever from the surface of the ocean, both 
iron-clads, cruisers, transports, and merchant vessels, 
and this mission it will perform without let or hin- 
derance. The fleets of transports, packed with troops, 
will fall an especially easy prey. 
Modern Miracles, 





This invention relates to a device essentially differ- 
ent from cuff fasteners heretofore introduced, for it is 
not intended 
to fasten the 
cuff’ to the 
shirt sleeve or 
band, but to 
the lining of the 
eoat sleeve, so 
that when the 
coat is remov- 
ed the cuffs re- 
main attached 
to it, and they 
may always be 
adjusted to 
give the de- 
sired show 
yond the end 
of the coat 
sleeves, regard- 
less of the 
length of the 
shirt sleeves. 
The construc- 
tion and appli- 
eation of the 
fastening will be readily understood by reference } 
to the accompanying illustration, Fig. 1 showing it at- | 
tached to the cuff, with the fastening pins ready to ad- | 
just on the coat sleeve, Fig. 2 showing the hold of | 
the pins on the sleeve lining, and Fig. 3 the simple de- | 
vice itself, made of folded flat spring metal. This de- 
vice, as will be seen, can easily be made to form a posi- 
tive lock with the two rear button holes of the cuff, 
and the back or free end of the lower spring leaf is 
made to form a stop to prevent the cuff from slipping 
unduly backward after the fastener has been adjusted. 

The above invention has been patented by Mr. 
James J. Fay, 42 North Sixth St., New Bedford, Mass. 
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FAY’S CUFF FASTENER. 





The Armored War Ship Useless, 

A French marine officer argues in the Nowvelle Re- 
view that the armor-clad ship is as completely obsolete 
as the old three-decker, and in any future war no iron- 
clad should venture to put to sea till all her opponent's 
torpedo boats had been destroyed. For this reason no 
more money should be spent on the construction or 
keeping up of armor-clad vessels, and even those in 
progress should be abandoned. The best type of boat 
is one almost invisible, and quicker than the largest sea- 
going vessels. France possesses several that have 
proved themselves very successful, but should have at 
least 400. 4 

Those existing are registered at 46 tons, and carry 
coal for 1,000 miles at medium speed. In case of need 





People who suffer will fly to anything for remedy— 
even to patent pills, spiritualism, and pilgrimages. 
Referring to the methods resorted to for curing the 
crippled and sick, The Graphic (London) says that at 
Fecamp 150,000 quart bottles from a so-called holy 
spring are sold yearly; at Lourdes the retail business in 
water is twice as large, and the grotto is hung with the 
crutches of hundreds of people who are said to have 
come lame and to have gone away jumping. In some 
cases these cures have been quite genuine, for a strong 
nervous excitement will unquestionably do wonders. 
Not long ago, aman who was suddenly seized with 
delirium in one of the London hospitals leaped up, and 
began slashing at the patients in the beds all around 
him with a knife. One patient, who had been lying 


considerably in excess of previous undertakings. The 
|gun will be a breech loader, and have a bore of 16 
‘inches. Its length will be 43 feet 8 inches; but its ex- 
‘treme diameter at the breech will be only 5 feet 6 
inches, and it will have a very elongated chase or bar- 
rel tapering down to 28 inches, with a slight swelling 
at the nuzzle. 
a 
AUTOMATIC CUT-OFF FOR CISTERNS. 

In the device herewith illustrated, which has been 
patented by Mr. John 8. Heaton, of Shelbyville, Ky.., 
provision is made for first using 
falling rainwater. to wash off the 
roof and carry away dirt and im- 
purities, after which the current 
is automatically turned to the eis- 
tern, the water not needing strain- 
ing after the roof has been washed 
by the rain first coming down. In 
our engraving, A represents a sort 
of diminutive reservoir receptacle, 
considerably larger than the inlet 
pipe, B, from the roof; C is an 
upright cup, with slanting wire 
covered top, immediately under the 
inlet pipe. D is the outlet pipe, 
connecting with the waste pipe, D’, 











helpless for days under a stroke of paralysis, as it was 
believed, got so frightened that he recovered the use 
of his legs, and bounded down stairs with most grati- 
fying agility. A man endowed with strong will power 
may exercise ascendency over weak willed folk, and | 
cause them very rapidly to shake off a nervous disor- 
der. 


- ++o+oe——— 
IMPROVED SLEEVE OR COLLAR BUTTON. 

The illustration herewith shows a novel device for | 
sleeve or collar button, which has been patented by Mr. 
Joseph Wall, of Greenville, Miss. (Lovk Box 109.) From 
the cap is a tubular downwardly-projecting stem, with a 
crosspiece at its lowerend; within this tubular stem is an 
inner stem, having also a cross-piece at its lower end, 
and at its upper end a spring arm that engages with a 
notched lower edge of the cap. The working of the 
spring arm in the side of the cap, with the notches 
where it rests at either end of the slots in which it 
works, may be readily seen by the engraving, the dot 
ted lines in one view also showing the arrangement of 
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WALL’S SLEEVE OR COLLAR BUTTON. 


the cross-pieces before and after insertion, the device 

making a button which can be inserted easily and rapid- 

ly, and will be held securely in place. 
—_—_—___20+¢@+e—_________- 

A WRITER from Fiji remarks that when flocks of 
terns and other sea fowl rest upon the sea in great 
numbers the water becomes smooth, and there is “‘ not 
a ripple to disturb them.” This is ascribed to oil emit- 





they could steam 22 knots per hour, are armed with 


ted by the birds, 


and the cistern pipe, D’. The water, 
striking the inclined top of the cup, 
C, on first entering, is largely di- 
verted to pass through D’, taking 
with it the leaves and other foreign 
matter which may be carried along 
from the first washing of the roof; 
but when a certain quantity of 
water has entered the cup, the addi- 
tional weight causes it to fall, re- 
versing the valve connected by the 
arm, g, with the rod of the cup, and 
turning the stream into the cistern 
pipe D’. The weight on this valve 
should be always more than that of the cup empty, 
|but it can be so adjusted as to pass off more or less 
| water as desired through the waste pipe before turning 
the pure or ‘clean water into the cistern. When the 
water ceases to.enter the apparatus, the cup will gradu- 
ally be drained of its contents, and raised by the action 
of the weight, when the automatic valve will again ad- 
just itself to shut off the first coming water from the 
cistern, as at starting. 

— ote OS:—~— 

Division of Power. 

The old time notion of one immense central engine to 
furnish power for an entire large establishment is get- 
ting out of date. The change is to independent en- 
gines for each departinent, so that one may be stopped 
for repairs, or from slackness of work, while another 
may be run without carrying the load of the connect- 
ing shafting and pulleys. This is true economy, for 
sometimes the requirements of a really large establish- 
ment may be met by the power of a small engine—per- 
haps twenty horse power—serving for an establishment 
that requires in its entirety not less than one hundred 
and fifty horse power. It is best, also, that the steam 
should be furnished by independent boilers, and not 
from one battery of central boilers. In short, the 
change demands, for convenience and economy, the 
existence of separate engine and boiler plant for each 
department, the whole to be connected if required. 














MARCH 21, 1885.] 


Scientific American. 181 





Climate and Health, | 

Dr. Poore lately delivered a lecture on “ Climate in | 
its Relation to Health ” at the Society of Arts. He be- 
gan by alluding to the fact that the crew of the Eira 
enjoyed excellent health in the Arctic regions under 
conditions which, in this country, or still more in the 
tropical countries, would be considered most mal-hy- 
gienic. The reason probably was that in the Arctic 
regions putrefaction and allied changes were impossi- 
ble, owing to the cold and dryness, and the diseases de- 
pendent on putrefaction were also impossible. Atten- 
tion was drawn to the fact that most of the diseases 
which were fatal in tropical countries were connected 
with putrefaction and decay, and, as instances of this, 
malarious diseases, yellow fever, and cholera were 
brought forward. 

Since putrefaction depended upon the access of min- 
ute organisms to the putrescible matter, and since these 
organisms were found in the atmosphere as well as in 
the soil and water, a study of the floating matter in the 
air became most important. The air has been sys- 
tematically examined in Paris and Berlin, and especi- 
ally at the Observatory of Montsouris in the former 
city. Among floating bodies in the air were to be found 
spores of fungi, pollen, grains of starch, alga, etc., be- 
sides mineral matters of great variety. Miquel, by 
means of cultivation experiments, had been at great 
pains to estimate the number of bacteria and allied 
micro-organisms in the air, and the result of his experi- 
ments has shown a striking connection between the 
density of population and the number of bacteria in 
the air. 

Thus, in each cubic meter of air there were found at 
the following stations the bacteria in number as fol- 
lows: In the high Alps the air was pure, absolutely free 
from bacteria; on the Lake of Thun, at an elevation of 
560 meters, 0°8; near the hotel of Thun, 2°5; in a room 
of the hotel, 60; in the park at Montsouris, 760; and in 
the Rue de Rivoli, 5,500. The largest numbers found 
were in the hospitals, where each cubic meter of air 
contained as a minimum 5,500, and as a maximum 
28,000. In order that bacteria and other microbes may 
flourish, a suitable soil is necessary. Raulin’s experi- 
ments with Aspergillus niger were explained. Raulin 
found that he could grow a uniform amount of asper- 
gillus on agiven area of a liquid of definite composition. 
This liquid contained, among other things, one fifty- 
thousandth part of zinc, and if the zinc were omitted, 
the crop of aspergillus fell to one-tenth of the normal; 
and if one one-million-six-hundred-thousandth of ni- 
trate of silver were added, the fungus would not grow 
atall. This showed the importance of mineral ingredi- 
ents in the composition of the “soil,” and this fact 
helped in some measure to explain why it was that peo- 
ple seldom had the same fever twice. The reason being 
that the first attack exhausted the blood of something 
which was necessary for the growth of the organism 
upon what the fever depended. 


<< 
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A New Engine of War. 


A trial of dynamite shells, under the auspices of the 
Senate Military Committee, took place March 12, on 
the banks of the Potomac, about half way between 
Georgetown and the Chain Bridge, Washington. The 
District authorities refused to permit the trials within 
the corporation limits of Washington, on account of the 
destructive concussions which were among the results 
of the preliminary trial a few days before at the Navy 
Yard. Four shots were fired with six inch shells, car- 
rying eleven pound bursting charges of nitro-gelatine, 
which contains about ninety-five per cent of pure nitro- 
glycerine. The range was 1,000 yards, and the target 
was a perpendicular ledge of solid trap rock on the 
south bank of the river. The first shell struck near the 
eastern margin of the ledge and exploded by concussion, 
shattering the face of the rock for the radius of about 
thirty feet, and carrying away several tons of debris, 
which were hurled for hundreds of yards up and down 
the stream. The second shell struck nearly in the cen- 
ter of the ledge, exploding as before. It opened a cav- 
ity on the face of the ledge about twenty-five feet in 
diameter, and excavated a pit or crater about six feet 
deep. Some of the fragments of rock from this ex- 
plosion were hurled half a mile, one piece, weighing 
nearly twelve pounds, being thrown clear across the 
canal, and lodging near a farm-house adjoining the 
Georgetown reservoir. The other shots were similar in 
their effects. 

A large concourse of people assembled to view the 
trial, among whom, in addition to several officers of the 
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army and navy, were the military and naval attaches | 


of the German, French, and Italian legations, and the 
Russian Minister in person. The trial was regarded as 
@ success in every respect, and as a conclusive proof of 
the destructive powers of the six inch shells. The next 
test in the series will be made in a few days with eight 
inch shells carrying thirty-five pound charges of nitro- 
gelatine. It is possible that, in view of the effects of 
the six inch shells carrying only eleven pound charges, 
the local authorities may refuse permission to fire 
thirty-five pound charges anywhere in the vicinity. If 


roe or Sandy Hook. According to the Herald’s corre-| Bavaria.—Consul Harper, of Munich, does not think 
spondent, the members of the foreign legations present | it an easy matter to introduce agricultural machinery 
inanifested great interest in the trial, particularly the | into Bavaria by the usual methods employed, but re- 
Russian Minister and the German military attache, | commends that a number of manufacturers of different 
who took copious notes of the proceedings. Some of | lines of agricultural implements combine, and send out 
the military and naval experts present expressed the | a reliable and efficient person to visit the principal 
opinion that any one of the shells fired to-day would | towns of Germany, and exhibit the articles he has to 
have completely wrecked any unarmored ship afloat, \sell. Anexhibition is held about the ist of October 
and seriously racked the strongest iron-clad. The safety |every year in Munich, which is largely attended by 


of the system of firing seems to be assured by the two | 
trials that have been made, the shell leaving the gun 
in every instance as safely asan ordinary powder charge 
shell could do. 





ce 
Agricultural Machinery Abroad. 

One year ago a circular was issued from the State De- 
partment, Washington, and sent to all the United 
States Consuls, requesting a statement from each rela. | 
tive to the mechanical and agricultural industries of 
the several countries in which they are located. 

The circular stated that much of ultimate success in 
trade depended upon the proper initiatory efforts 
made toa clear understanding of the wants and re- 
quirements of the several countries. A report on agri- 
cultural machinery in the several districts represented 
by consuls has just appeared. We take from it a few 
extracts: 

Bremen.—Mr. Gilleox, the Vice-Consul at Bremen, re- 
ports that wonderful advances have taken place during 
the past ten years in the manufacture of agricultural 
impiements in Germany and France and Sweden, but 
that Germany has excelled in this respect all other 
countries on the Continent. The general demands are 
for the cheaper finished goods of the class used in the 
United States thirty or forty years ago, and while the 
Germans are making great progress, it is a mistaken 
idea to think that they will buy our goods at the high 
prices they are sold for at home. 

Russia.—The extraordinary cheapness of their own 
make of agricultural implements, the poverty of the 
people, and their near proximity to Germany, Eng- 
land, and Austria, give the latter countries great ad- 
vantages which the United States does not possess. 
Moreover, the system of long credits which is universal 
throughout Russia would be a great bar to our trade, 
and be attended by great risk. The McCormick’s and 
Johnstone’s reapers and mowers have a fair sale in 


people from the surrounding country. 

At these exhibitions machinery is shown in operation, 
and a collection of agricultural machines and imple- 
ments are dispiayed. Mr. Harper thinks it would be 
advantageous to our manufacturers to attend these ex- 
hibitions with their implements. 

Brandenburg and Pomeranéa.-—Consul Kiefer, of Stet- 
tin, gives an interesting account of the produéts of this 
part of Germany and the customs of the people. Agri- 
cultural machinery is made in great quantity in a num- 
ber of the large cities. He mentions one establishment 
in Mannheim, who sold more than ten thousand cut- 
ting and thrashing machines in a single year. 

And regarding prices, he states that a three horse 
power steam thrashing machine with portable engine, 
and freight paid to any railroad station in Germany, 
can be had for 3,625 marks ($862). Large machines, 
such, for instance,as steam thrashing machines,are often 
bought in company by a number of persons; they are 
also rented by the hour to farmers of small means. It 
may not be known to some of our readers that it is the 
custom in Germany for women as well as the men to 
work in the fields. According to Consul Kiefer, it re- 
quires four men and eight women to work a steam 
thrashing machine successfully. 

Saxony.—Mr. Dubois, Consul of Leipzig, says the 
most popular of the American machines which have 
been introduced into that country are the mowers, 
horse rakes, and hay forks. American machines they 
prefer to the Saxon make, for the reason that they are 
lighter, and they believe them to be constructed of bet- 
ter material. Mr. Dubois mentions a peculiarity of the 
Teuton in his fondness for the color of red; this color 
it is said predominates in the machine factories of Ger- 
many. But the first wish of the German farmer is to 
have his machine made of the best material. In small 
implements the farmer prefers solidity, which he con- 
cludes will insure durability. 

Mr. Dubois thinks the inventive talents of the Ger- 











Southern and Central Russia. Owing to the tendency 
which prevails in this and the neighboring countries 
to imitate good imported articles, the Consul-General 
recommends that trade marks should be registered, 
and inventions patented, before the introduction of 
our machines. 

South Russia.—Consul Paul, of Odessa, says that in 
that part of Russia, self-raking reapers, of both Ameri- 
can and English make, are used to a considerable ex- 
vent, and that the American reapers have the prefer- 
ence, and are driving the English reapers out of the 
field, and that American mowers and horse rakes are 
used extensively, but of the latter, many German imi- 
tations are being brought into the country. 

Germany.—V ice-Consul-General Hogue,of Frankfort, 
reports that American machinery has been introduced 
only to a very limited extent, though such implements 
as hay and manure forks have been introduced to con- 
siderable of an extent, and give satisfaction. The plow- 
making establishments in Southern Germany turn out 
from thirty to thirty-five different kinds of plows, to 
suit all kinds of land to be plowed. Imitations of 
several kinds of American plows are made in Berlin. 
The “ American Eagle” plow is made there in exact ac- 
cord with the original. The same authority says of 
hay rakes that the teeth are imported from the United 
States, and the other parts copied from the ordinary 
American rake. Mr. Hogue recommends a prominent 
exhibition of our wares at some central point, Frank- 


a market would be found for them, if our manufac- 
turers should combine and establish such an exhibition. 
Mr. Hogue closes his report by admonishing persons 


goods will be produced which will injure the reputa- 
tion of the American article. 
Consul-General Brewer, of Berlin, reports that there 


fort probably being the best, believing, he says, that | 


to secure patents on their articles before their intro- | 
duction into Germany, otherwise cheaper and inferior | 


| mans are improving very rapidly, and cites a Saxon 
| genius who has made forty inventions (almost as many 
| as our Edison) during the past three years, seven-tenths 
of which have proved practicable and of value. 

In a future number we shall give extracts from the 
consular reports of other countries, believing our ma- 
chinery manufacturers are interested in what is going 
on abroad in the several industries in which they are 
concerned at home. 

i 
Sending Logs Down Nevada Mountains, 

The California Architect and Builder gives the fol- 
lowing graphic account of the mode adopted in Neva- 
da for getting logs to market. A chute is laid from the 
river's brink, up the steep mountain to the railroad, and 
while we are telling it, the monster logs are rushing, 
thundering, flying, leaping, down the declivity. They 
come with the speed of a thunderbolt, and somewhat 
of its roar. A track of fire and smoke follows them—fire 
struck by their friction with the chute logs. They de- 
scend the seventeen hundred feet of the chute in four- 
teen seconds. In doing so they drop seven hundred 
feet perpendicularly.. They strike the deep water with 
|a report that can be heard a mile distant. Logs fired 
from a cannon could scarcely have a greater velocity 
than they have at the foot of the chute. The average 
velocity is over one hundred feet a second throughout 
the entire distance, and at the instant they leap from 
the mouth their speed must be fully two hundred feet 
| per second. A sugar pine log sometimes weighs ten 
tons! What a missile! The water is dashed into the 
air like a grand plume of diamonds and rainbows, the 
feathery spray is hurled to the height of a hundred 
|feet. It forms the grandest fountain ever beheld. The 
| waters foam, and seethe, and dash against the shore. 
| One log having spent its force by its mad plunge into 
the deep waters, has floated so as to be at right angles 








are a number of <stablishments in the latter city en-| with the path of the descending monsters. The mouth 
gaged in the manufacture of’ agricultural machinery, of the chute is, perhaps, fifteen feet above the surface 
one of which (H. F. Eckert’s) employs nine hundred | of the water. A huge log hurled from the chute cleaves 
men. He manufactures wagons, thrashing machines, | the air and alights on the floating log. You know how 
clover mills, fanning mills, machinery for cutting and | a bullet glances, but can you imagine a saw log glanc- 








preparing beets for sugar making, stills for making|ing? The end strikes with a heavy shock, but glides 
whisky from potatoes, horse rakes and plows, the | quickly past for a short distance; then a crash like the 





80 the next trial will have to be made at Fortress Mon- 


- 
latter on a very large scale, some of which are ex-| 


ported. It was represented to Mr. Brewer that they 
were then filling an order for four hundred plows for 
South America, a field our manufacturers of agricul- 
tural implements, and other machinery, ought to oc- 
cupy. Mr. Brewer refers to the wonderful genius of 
the German mechanic for imitating the works of 
others, and refers especially to the vast number of the 
Wheeler & Wilson, the Singer, and other sewing 
machines, of well known manufacture, which are ex- 
posed for sale in the stores of Berlin. 





reverberation of artillery, the falling log springs, verti- 
cally, into the air, and with a curve like a rocket falls 
into the water, a long distance from the log it strack. 
= *00 SSS" 

Plating Small Picces with Brass. 

Dip them in a solution of six grammes sulphate of 
copper and six grammes chloride of tin dissolved in one 
liter of water. Or dip them in a solution of nine and 
one-quarter grains sulphate of copper and nine and one- 
quarter grains chloride of tin dissolved in one and 
three-fourths pints water. 
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A Railway School, 

The Baltimore and Ohio Railroad Company has 
taken a step toward the practical solution of the vexed 
apprenticeship question, the outcome of which will 
be watched with the greatest interest. The company 
has a business-like way of grappling with such sub- 
jects, and thus far its efforts—for instance, in estab- 
lishing an insurance association for its employes—have 
been crowned with remarkable success. An order has 
been issued establishing a technological school at Mount 
Clare, Baltimore, ‘for the promotion of a higher 
course of instruction for the apprentices than that 
now pursued,” with the view of affording the young 
men in its employ opportunities for obtaiaing a liberal 
technical education far superior to these enjoyed by 
the employes of other railroads. A!i apprentices are 
embraced under the following general designations, 
and graded into three classes: the first or junior class 
of apprentices, the second class or cadets, and the 
third or senior class of cadet officers. The company 
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the long courses that the places to which they may 
aspire after their training are high indeed. We do 
not believe that any attempt is to be made to carry 
the standard up to that of our technical colleges, the 
evident object being to fill the gap that the virtual 
abolishment of the apprenticeship system has made. 
There are few companies, of course, whose operations 
are so extensive as to allow them to follow the lead of 
the Baltimore and Ohio Company, should it score the 
success that its prestige in such matters makes reason- 
ably certain. Much, however, can be done by associa- 
tion of firms and individuals engaged in the same busi- 
ness in the same district.—Hngineering and Mining 
Journal. 








8 
The New Washington. 

Washington was laid out mathematically, to begin 
with. It was mapped on a grand plan; and strange 
to say, it has finally been realized. Its success results 
wholly from external causes. Left to itself, Washing 





[MARCH 21, 1885. 





a pudding, was finally paved with concrete from the 
Capitol to the White House. The concrete floor has 
extended itself in every direction, until now the capi- 
tal is a vast national roller skating rink. Itis, above 
all things, the paradise of bicyclists. We meet them 
on every square, speeding over the smooth, hard pave- 
ment with the most alluring ease. They are much 
used by messenger boys, who ride with their hands 
in their pockets, as if they were a part of the ma- 
chine. The Herdic and the hansom cab have also in- 
vaded the national capital. So smooth and unbroken 
is the pavement that it is easier riding in a Herdic than 
in a street car. The middle of the street, being as hard 
and even as a floor, isso much better than the side- 
walks, which are largely paved with brick, that pe- 
destrians in the quieter by-streets often desert the 
sidewalks for the asphalt. The boy in New York or 
Boston who ‘cuts behind ” a wagon finds it to his ad- 
vantage to hold his feet up. But the Washington 





boy drops his feet upon the ground, holds them close 
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Fig. 2—COMPOUND TWIN SCREW ENGINES (7,700 LH.P.) OF THE ITALIAN RAM ETNA. 


bears the expense of the education of the apprentices 
and cadets, and in consideration thereof expects the 
privilege of availing itself of their services, at fair sala- 
ries, for at least three years after their graduation. 
From the day of their admission to the school, the 
apprentices and cadets are to receive pay as follows: 
The apprentices, 70 cents per day in the first year, 80 
cents in the second, 96 cents in the third, and $1 per 
day in the fourth year; the cadets $1 per day in the 
first year, $1.124¢ in the second, and $1.25 per 
day in the third year; and cadet officers, $1.50 per day | 
in the first year, $1.75 in the second, and $2 per day in 
the third year. In their appointment to the school, 
preference is to be given, other things being equal, to 
the sons of employes who have been killed or in- 
jured in the company’s service; and free tuition is 
given to those only who are sons of employes having 
been in the service of the company for five consecutive 
years. They must pass a board of examiners as to pro- 
ficieh¢y in elementary studies and soundness of health, 
and are subject during the years of study to rigid disci- 
pline and frequent examinations. The exact scope of 
the school and the service for which its pupils are to be 


ton would have sunk long ago in its primeval mud, 
and future generations would hardly havé known 
that such a city had once stood there. It has no ele- 
ments of independent commercial prosperity. A single 
act of Congress, trundling the capital to some other 
part of the Union, could sweep Washington into non- 
entity. Itis a political and social center. It is the 
home of the government. This, and this only, has 
made it possible to make it what it now is—one of the 
finest cities inthe Union. The original plan on which 
it was projecied has needed little or no revision. There 
is not a crooked street in the city. Thestreets, marked 
in one direction by letters and in another by figures, 
run at right angles, while its twenty-one broad avenues, 
named after as many States in the Union, cross these 
squares diagonally, converging at various centers as 
the spokes of a wheel fit into a hub. 

One of the most distinguishing features of the new 
Washington is literally a superficial one. It is the 
finest paved city on the continent. And this, for the 
reason that it is without heavy traffic to destroy its 
smoothly laid floor of concrete. It was in 1871, if I 
mistake not, that Pennsylvania Avenue, which had a 





trained are not clearly defined; but it is evident from 





few cobble stones stirred into its mud, like plums in 


together, and clinging to the strap of the tail board, 
is dragged along as - if lie were sliding on the ice. 
While this exercise polishes the pavement, it stimu- 
lates the local shoe trade.—Rev. 8S. J. Barrows, in 
Christian Register. 
= +0 + 
Caraway Seed, 


A correspondent in The Grocer (London) estimates 
the product of caraway seed to reach 150,000 bales per 
annum. He adds: The chief centers of consumption are 
all the northern parts of Europe and the United States. 
Chief among all as consumers are the manufacturers of 
essential oil in Mid-Germany; one establishment of this 
description alone swallows up between 20,000 and 30,000 
bales annually. 

It may also be not known that the common Windsor 
soap owes its scent to the oil of caraway seed. Besides 
its employment as seed, the caraway fills a useful place 
in the general economy of husbandry by producing a 
fodder plant which is relished by cattle, and serves a 
great deal to sweeten less palatable food. In some 
parts of Germany it is to be found on every meadow 
along with other grasses. 
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Ichneumonide, 
Dr. David W. Flora, of Newyago, Mich., sends us the 
following interesting particulars: 

The SCIENTIFIC AMERICAN of January 31 contains 
an article on ‘“‘The Mason Wasp,” which brings to 
mind some observations made twenty yearsago. On 
the half grown, wrinkled body of a ‘“‘tomato worm” 
hung fifty or more little oblong pearl colored balls | 
about the size of small rice grains. Placing the mass | 
under observation, about three days thereafter a little | 
lid or cap was raised from the larger end; out came a 
fiery, active, dark bluish-green fly. I was able readily 
to place it in the large family of Hymenoptera, and very 
soon saw enough of its habits to class it according to 
Cuvier as a member of the Ichnewmonide. A few 
days after the advent of the little fly, I saw one alight 
upon the half grown body of a tomato worm, and in 
spite of its squirming, sputtering of green saliva, and 
striking out with that formidable “horn,” our plucky 
little one kept on striking its stinger, or ovipositor, 
deep into the body of the worm, at every stroke depos- 
iting an egg. Some ten or twelve days thereafter there 
was an eruption all over the skin of ** Mr. Worm.” The 
surface seemed alive with little worms, which were | 
larve of the ichneumon fly. 
Instead of seeking some other spot in which to pass 
the “pupa” stage, it fastened a thread to a hair or 
spiracle of the ‘‘ worm skin,” and then and there pro- 
ceeded to spin itself a cocoon. These threads were so 
fine that when magnified 2,500 times they were not 
much larger than No. 30 sewing thread. Under the 
magnifier I saw the cocoon completed in about two 
hours and our larva retire from sight, to reappear after 

fourteen days as already described. 
Baron Cuvier says: “They are socalled from the 
Egyptian ichneumon, which was supposed to deposit its 








eggs in the entrails of the crocodile, which the larve 


afterward devoured. 

‘‘In Europe alone, there are more than 1,650 species 
of this family, and there are more than 6,000 species 
already known.” 

What a conservative influence this host of insects 
must exert upon the vegetable kingdom! Every 
species has many varieties, and this myriad host wages 
perpetual warfare upon the caterpillars and larve of 
the Lepidoptera generally. 


with sweetened water and placed at suitable places the rear end of flue, and on the top, and also both flues 

will also attract multitudes of ants, which may be easily | would have been damaged. 

destroyed from time to time. Should the hole by which! This must, I think, be classed among accidents from 

they enter the house be discovered (a matter of no small | a defective flue. A. R. P. 

difficulty and sometimes even impossible), they can be ee ee 

more readily kept out by a good dose of kerosene | Indefinite Cost of Electric Lighting. 

poured across their path. A sponge saturated with; It has always been a difficult matter to get anything 

sweetened water will soon teem with them, and if re-| like a reliable estimate of the cost of electric lighting. 

peatedly cast into hot water when charged with the | The conditions of the problem vary according to the 

ants, will help materially to abate the nuisance. source of power, the number of lamps in use, the aver- 

oars —+-0->- a age time they are burned, etc., etc., so that electric 

A BOILER EXPLOSION AT CINCINNATI, OHIO. lighting may prove to be economical in one mill or 

The boiler at the Cincinnati Sheet Lead and Pipe | workshop, and more expensive than gas in another. 

Works recently exploded, doing no damage to the pro- | Still it would be possible, no doubt, to ascertain the 
average cost of producing a certain amount of light 

1 |}under ordinary conditions, if the lighting companies 
were disposed to furnish the public with such informa- 
tion. That they do not want to do so was shown in 
the recent Electric Light Convention in Chicago. A 
committee had been appointed to ascertain the relative 
cost of producing the light by water power and steam 
power, but on second thought the Convention deter- 
mined that it would be unwise to publish the figures. 
The committee was therefore discharged before any re- 
port was presented, and this for the avowed purpose, 
\the Phila. Ledger thinks, of keeping the public in 
ignorance of the cost of electric lighting. It is doubt- — 
ful whether such secrecy pays. It gives rise to the im- 
pression that the profits on present rates are enormous, 
and so encourages the formation of rival corporations. 

—_—_—___—9+ 0 +e 
PRACTICAL STUDIES OF MAN’S LOCOMOTION. 

Our readers already know about the Paris Physiolo- 
| gical Station,* and some of the experiments that have 
| been performed there, and they have been enabled to 

see, by means of a series of instantaneous photographs, 

A BOILER EXPLOSION AT CINCINNATI. OHIO. how we analyze the complicated mechanism of walk- 
ing, running, and leaping, and how motions so rapid 
perty and causing no loss of life; it is somewhat of | that the eye can scarcely seize them are fixed in a sort 
a curiosity, as a great many attribute the cause to! of diagram which faithfully reproduces their least de- 
shortness of water, the usual scapegoat in such cases. | tails. 

The boiler is shown in Fig. 1 by dotted lines, except! Such experiments, which are interesting to the phy- 
the flues, and part of the bottom, which were damaged. | siologist, whom they permit to understand the mechan- 
The appearance of the collapsed flue from the end is | ism of motion better and better, have, in addition, from 
shown in Fig. 2. |a practical point of view, a utility that it will perhaps 

The boiler was 42 inches in diameter and 26 feetlong, | be not without interest to give prominence to. 
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This tiny insect cannot carry away bodily the great 


with two 15 inch flues, and was made of 4 inch plates.| Good walkers, good runners, and agile leapers are 


. ' . . . 
bulky tomato worm,.nor even the smaller larve and! The furnace was under the forward end of the boiler, | not only men who are endowed with special aptitudes, 
spiders which the mason wasp does to feed its young, | the frame passing for 26 feet under the boiler and for | or who, by frequent exercise, have acquired muscular 
but it provides for its progeny by depositing the egg | 26 feet back through the flues, 52 feet in all; the right | strength, but they are also professionals, that is to say, 


in the large succulent bodies .of other insect larva, | 

there t® hatch and feed. he a. 

But so skillfully does the young ichneumon feed 
that neither the digestive nor ganglionic system of the 
victim is injured. Only the chyliferous vessels are 
sucked dry. Something like the fable of Prometheus, 
only the liver and vital organs are spared. 

Our vast lumber interest is under obligation to the 
Ichneumonidae. It seeks out by some subtle sense the 
location of the ‘wood 
borer,” and with its long 
flexible ovipositor deposits 
its eggs in the body of that 
larva. I have seen it pierce 
the seasoned hickory wood 
nearly two inches to reach 
this matrix for its young. 

From the description of 
the ‘*mason wasp” given 
in the article referred to, 
and from my own study of 
its habits, I think it ought 
to be classed with the ich- 
neumon family. 

To make a “rope of 
sand” is conceded to be a 
feat impossible to accom- 
plish, and the mud wasp in 
my opinion is not more 
likely to build its cell of 
sand, as stated in the arti- 
cle referred to. I have 
invariably seen them make 
their lump of the best, 
most tenacious blue yellow 
or other colored clay, of 
which they built their cell. 

Red Ants, 

The following by Prof. 
C. V. Riley will be of in- 
terest to housekeepers: 

The small red ants are 
undoubtedly the most troublesome of the insects | 
infesting houses, and to destroy them or even to 
keep them in check appears to be nearly a hope-| 
less task, owing to the countless numbers of speci-| 
mens and the remarkable persistency they exhibit 
in their attacks. All that can be done is to carry 
on an incessant and untiring warfare against them by | 
means of liberal and frequent applications of pyre- 
thrum powder, kerosene or kerosene emulsions, hot 
water, naphthaline, etc. Shallow dishes half filled 


Fig. 1-GENERAL ARRA 








hand flue collapsed at thesecond or third ring from the | by the unconscious work that accompanies every fre- 
front and upward; it also split along the under side | quently repeated act, they have gradually found a 
of the longitudinal seam. means of managing their forces so as to produce the 

The theory of many was, at first sight, that the water | best effect possible. Although every one has the pre- 
became low and the flue then collapsed, of course by be- | tension of knowing how to walk and run, there are, 
| coming overheated. among walkers and runners, virtuosos after their kind, 


| 
| 





after a manner, mechani- 
cally. But this secret may 
be taken by surprise. For 
this purpose, I propose, as 
fine weather sets 
in, to submit the motions 
of remarkable walkers and 
rupners to photographic 
analysis. There is nothing 
rash in discounting the 
success of these future ex- 
periments, for the peculiar. 
ities of the improved gaits 
will certainly reveal them- 
selves in the photographs. 
Finally, it is allowable to 
hope that, from the time 
when the characters of a 
correct gait shall be well 
known, it will become pos- 
sible to teach the princi- 
ples of walking, running, 
and leaping, and of all ex 

ercises of the body gene- 
rally, in a methodical man- 
ner. 

From a military stand- 
fect occurred at the seam in the flue, gradually increas- point, the question of man’s walk is of peculiar import- 
ing till it so far weakened the sheet that it gave way | ance, but presents likewise special difficulties. As the 
along this seam, and the flue collapsed at this point, exercises of the soldiér do not address themselves to 
when, of course, the water went out (indeed, this may men of polish, they must be regulated for individuals 
have been leaking out all night, the accident occurring of medium strength. Experience alone must decide in 
at 10 A. M.); the boiler being empty, or nearly so, the | such a matter, so it is after laborious researches that 
bottom sheets would become heated and bulged, as/| the length of the soldier's step has been fixed, as wéll 
shown. as the rhythm of his walk and the ioad that he must 

If the boiler had been short of water, and the flues | carry, in order to utilize his forces in the best manner 
collapsed from that cause, it would have done so at! * See SuPrLEMENT, Nos, 408 and 414. 


An examination into the whole conditions will show, who exert no useless stress, and who regulate the 
| I think, the true cause; the boiler was very old, and rhythm and length of their step according as the 
‘ the flues according to modern practice very large; a de-, stretch is to be a long one or the gait rapid. These 
professionals would be in- 
i} i a WT capable of transmitting 
i i : the secret of their skillful- 
| i iin eB ness, since they know it 
HAN i i 1 AM not themselves, having 
‘ Me sh hil scarcely reflected upon the 
| Hail i acts which they perform, 
| i] 
| 
aa 
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possible. Nevertheless, if we consider that different 
nations do not have like customs in this respect, and 
that, moreover, the same nation modifies its military 
regulations from time to time, we must conclude there- 





from that we do not as yet sufficiently know the phy- ed surfaces to slide upon the other, and lift the upper | ing th 


siological laws of man’s work. This is why I have un- 
dertaken, with the aid of a few officers of rank, some 
experiments designed to perfect the ideas that I have 
in regard to the most favorable conditions connected 
with walking and running. The difficulty of such 
studies is due to the large number of observations that 
they necessitate, and to the unremitting attention and 
the almost superhuman patience that they require. So 
I have confided the tiresome business of registering the 
peculiarities of each individual observation to machines, 





Fig. 2.-ARRANGEMENT OF THE INTERRUPTER. 


leaving to the experimenter only the task of drawing 
general conclusions therefrom: 

An apparatus which I described a few years ago, the. 
odograph, after certain modifications in detail, has been 
found capable of inseribing the walk of man, and of, 
faithfully translating the speed of his gait and its 
greater or less regularity, the number and length of his 
steps, and finally the modifications that the characters 
of the walk experience under different influences. 

Fig. 1 shows a man running around the experimental 
track, and the apparatus that are inscribing the char- 
acters of his gait. Communication between the man, 
who is moving freely out of doors (upon a circular track 
about 1,600 feet in circumference), and the inscribing 
apparatus, which remains permanently upon a table in 
the laboratory, is established by a series of electric sig- 
nals situated very near one another. 

To this effect, a telegraph line, whose poles are spaced 
about 160 feet apart, runs all around the track. To 








Fig. 3.—DETAILS OF AN INTERRUPTER. 


each pole there is affixed an interrupting apparatus 
which sends a signal at the precise moment the man is 
passing the pole. The runner, in fact, finds his pass- 
age barred at these points by a horizontal rod (Fig: 2) 
which yields at the least pressure, but which cannot 
be deflected without producing an interruption in the 
circuit of the telegrapb line. Now such interruption is 
translated by the movement of a pencil, which makes 
a mark upon a sheet of paper that covers a revolving 
eylinder. Each of such movements of the pencil shows 
that 16¢ feet have just been passed over by the runner. 
The mechanism of the electric interrupter is very sim- 
ple. Thé rod is inserted into a copper tube, which re- 
volves around a vertical axis and which is cut oblique- 





ly at its upper part, upon which rests a piece th 
moves vertically. This latter is beveled off beneath in 
a direction contrary to the bevel of the other. Every 
lateral motion given the rod will cause one of the bevel- 


piece. It is this lifting that breaks the line circuit. To 
this effect, a horizontal spring that rests upon a metal- 
lic button establishes in front of each of: the poles a 
contact that will be broken every time the movable 
piece lifts the spring. Such breakage will occur at 
‘every movement of the rod, whatever be the direction 
in which the man is moving upon the track. Immedi- 
ately after the passage of the runner, the rod resumes 
its original position of itself through the action of the 
beveled surfaces that press upon each other. At the 
same time, the interrupted current is re-established. A 
|/ new breakage will occur every time the runner, on’pass- 
|ing a pole, comes into contact with one of the rods. 

The current of a single element traverses the entire 
line, and, if we follow its passage in Fig: 1, we shall 
see it start from one pole of the pile, go to the top of 
the first pole, descend along it, traverse the contact 
which, in the interrupting apparatus, forms the spring 
that presses upon a metallic button, and then ascend 
to the top of the pole, whence it starts for the next 
pole, and soon. Starting from the last pole, it reaches 
the laboratory, traverses the electro-magnet of the odo- 
‘graph, and returns to the pile. As long as the current 
_is closed, the electro-magnet, strongly attracted, throws 
‘into gear the clockwork which carries the pencil. At 
each breakage of the current, the wheelwork becomes 
free for an instant, and starts the pencil and causes 
it to move over the paper. 

A few explanations will suffice to make the working 
| of the odograph understood. The paper covered cyl- 
| inder revolves uniformly under the influence of a clock- 
work movement placed at the extremity of its axis in 
'a closed box. The velocity of its rotation is such that 
| there passes in front of the pencil one-fifth of an inch 

of paper per minute. On another hand, the pencil 
(whose point, carried by a metallic arm, rests upon the 
upper part of the cylinder) is given a motion every time 
| the line current is interrupted. 
riage that carries the pencil parallel with the genera- 
trix of the cylinder is traversed by a screw which a train 
of wheels contained in the clockwork box tends to re- 
| volve continuously. It is clear that the revolution of 
this screw will cause the carriage to move upon its 
rails and the pencil upon the paper. But the screw 
carries two lugs that hook on to the under side of the 
armature of the electro-magnet and prevent any move- 
ment of the screw. A8 soon as an interruption of the 
current occurs, the serew is set free and begins to re- 
volve; but the passage of the walker in front of the in- 
terrupter takes but a moment, and the current soon 
closes and the soft iron is attracted anew, and when 
the screw has made a half turn, its second lug hooks 
on to the armature of the magnet. The pencil there- 
fore moves forward at every breakage of the current a 
regular distance that corresponds to half the length of 
the screw’s pitch, that is to say, four one-hundredths of 
an inch. 

After a walk or run, the sheet of paper exhibits a 
sinuous line like that shown at ain Fig. 4. In this dia- 
gram the time is reckoned in a horizontal direction, in 
which the minutes are equivalent to two-fifths of an 
inch.. The laps are counted in a vertical direction, in 
which eack new ascent of the line corresponds to a 
movement of the pencil, that is to say, to a breakage of 
the current by the walker who is passing a pole. Every 
movement of the style, that is to say, every 
step of the sinuous line, @, therefore shows 
that the walker has made 160 feet progress. 
Thus, the line, a, of Fig. 4 corresponds to a 
walk in which 3,840 feet have been gone 
over in 15 m. 35s, 

Upon drawing a ling that shall join all 
the salient angles of the zigzag line, a, we 
shall get a simpler expression of the walk; 
and this is what has been done with the 
lines, b, c, d, ete., which, through their greater 
or less inclination, show that the gait has 
been more or less rapid. 

The more suddenly the line rises, the more 
rapid a gait it shows. Thus the curve i, 
the one that rises most suddenly, corresponds 
to a run in which 5,120 feet have been made 
in 94g minutes; the slowest gait corresponds 
to the curve c—a walk at the rate of 2,400 
feet in 16 minutes. 

In Fig. 4, we have been unable, because of its limited 
dimensions, to give anything but fragments of the 
tracings. The interest of this sort of an inscription 
consists, on the contrary, in collecting long tracings 
corresponding to several hours’ walking. In this way 
we have a more faithful expression of the character 
of the gait, and may see therein the effect of excite- 
ment, which, in some men, quickens the walk during 
the first quarter hour, or that of fatigue, which. event- 
ually, and in more or less marked manner, slackens 
it. With certain individuals the walk is wonderfully 
uniform, this being shown by the perfectly straight 
odographic tracing. Every irregularity in the speed, 








To effect this, the car- | 


at | on the contrary, is shown by inflections of the line, 


which rises when the walk quickens and descends 
when it slackens. Such is the experimental arrange- 
;ment employed at the physiological station for study- 
e different influences that modify the speed of 
| walking, the influences of the load carried, of the 
‘form of the foot gear, of the rapidity of the rhythm 
‘of the clarion that regulates the step of soldiers, ete. 
| These experiments are under way, and will not be fin- 
ished in a long time, but they have already given quite 
interesting results. 

We have just hinted that the form of the foot gear 
has an influence upon the speed of walking. In order 
to determine the best form of foot gear for walkers, I 
have had gaiters made of which the heel consists of 
plates two-fifths of an inch thick that may be super- 
posed so as to give a height varying from two-fifths 
to two and two-fifths inches. In a series of experi- 
ments made with heels of decreasing height, I have 
always found that the speed of the gait increases in 
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Fic. 4-—TRACINGS MADE BY THE OLOGRAPH. 
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Fig. 5.—CURVES OF THE SPEED OF WALKING AND OF THE 
aa! OF STEP AS A FUNCTION OF THE RHYTHM OF 
GAIT, 


measure as the height of the heel decreases. And this 
result is due to an increase in the length of the step. 
Upon substituting long, medium, and short soles for 
each other, I have found that the step is elongated 
and the gait becomes more rapid when the length of 
the sole perceptibly exceeds that of the foot. Above 
acertain limit, the precise determination of which 
cannot be made until after numerous experiments 
have been performed, the elongation of the sole is 
accompanied with a notable fatigue, and the walk is 
interfered with. 

The rhythm of the drum or clarion regulates the 
soldier on a march, and, when it is desired that a body 
of troops shall quicken its step, the music is made 
more lively, and the number of steps taken in a given 
time becomes greater. But does it follow that the 
speed of the gait increases in the same proportion? 
We shall see that the problem is very complex, and 
that the acceleration of the rhythm of the walk in- 
creases the speed of the gait up to acertain rhythm 
bordering upon 80 steps to the minute. Beyond that 
the increase in the frequency of the step brings about 
a slowing up of the walk. 

In order to determine such influence of therhythm, 
it is necessary to add to the arrangement above de- 
scribed an apparatus that shall regulate with abso- 
lute accuracy thenumber of steps taken every minute. 
A pendulum, shown to the left in Fig. 1, at every os- 
cillation interrupts the current of a powerful pile 
which actuates a belllocated in the center of the track. 
This electric bell is placed upon a high wooden fraime- 
work, so that it can be heard from all points of the 
track. Itis impossible for the walker not to regu- 
late his steps by the ringing of the bell, so_ that, 
at the end of any period whatever, the number of 
steps taken will be exactly that of the oscillations of 
the pendulum. Now, a slide running along the pen- 
dulum rod gives the latter a number of oscillations 
that is exactly determined beforehand for each of the 
positions. Upon giving the walk a slow rhythm of 
40 steps tothe minute, and then operating with more 
and more rapid ones, we find that the same number 
of feet is passed over in unequal times, according to 
the rhythm of the step. 

Two celebrated German physiologists, the brothers 
Weber, have admitted that the steps became greater 
and greater in measure as their rhythm accelerates; 
but this formula is too general, as we shall see, and 
if it is true that, in a slow walk, the acceleration of 
the rhythm increases the length of the step, a greater 
acceleration finally shortens it. 

But, it will be asked, how do you estimate the length 
of the step in such experiments? This length is sim- 
ply deduced from the number of oscillations of the 
pendulum made during one turn around the track, 
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which represents a perfectly well known distance. 
Now, experiment has shown that the progressive ac- 
celeration of the rhythm of the steps brings about 
modifications in their lengths that are expressed in 
the following table. Thus, an increase in the rhythm 
from 60 to 80 steps per minute has increased the length 
of the step; but, starting from the latter figure, the 
acceleration has produced an entirely contrary effect, 
it having diminished the step’s length. The accom- 
panying numerical table may be advantageously re- 
placed by a graphic expression of the variations in 
the velocity of the gait and of the length of the step 
as a function of the frequency of the rhythm. Such 
a table is shown in Fig. 5. It is certainly more ex- 
plicit than the three columns of figures from which it 
was constructed. 


Time taken to Number of double Length of 
travel 5,058 ft. double steps per double steps. 
minute, 

2 30’ 60 4°43 feet. 
1¥ 40 65 449 “ 
10 2" 70 475 “ 
1¥ 38’ % 4% “ 
19 52/’ 80 49 “ 
ww »’ 85 487 “ 
wv yw 90 4h “ 


The physical reason for this shortening of the step 
in very rapid rhythms has been determined, but to 
explain it would require details that would lengthen 
an article which is already too long. My only object 
on the present occasion has been to show how the 
precise methods of physiology may serve to improve 
the most ordinary acts of life—Z. Marey in La 


Nature. 


Electricity Man’s Slave. 
BY THOMAS A. EDISON. 


Among the many factors which have developed com- 
merce and industry and stimulated all the forces of pro- 
gress during the last half century, none has played a part 
so radical and essential as electricity. Hardly a single 
nerve or fiber of that complex body which we call 
society that has not thrilled and vibrated with its influ- 
ence. It has strengthened the bonds of international 
amity; it has quickened all the methods of trade, and 
lent tenfold precision and celerity to the innumerable 
agencies by which it works; it has breathed new vital- 
ity into the arts and sciences; it has even warmed and 
strengthened the social forces; and, in a word, one may 
justly claim for it such a universal stimulus as cannot 
be credited to any other purely physical agency in the 
world’s history. 

It is not yet fifty years since the invention of the elee- 
tro-wagnetic telegraph, made by Prof. 8. F. B. Morse, 
was first put into operation between Washington and 
Baltimore. To-day there is hardly a hamlet so small 
and so remote that a telegraph station does not link its 


Many inventors, among them Staite, King, Kossloff, 
Swan, and Sawyer, had previously been experimenting 
with a view to making useful lamps giving light by 
means of incandescence. But these experiments had 
been based on fallacious theories, and were foredoomed 
to failure. The writer was led to the invention of the | 
filament lamp by keeping in mind the commercial ne- | 
cessities of the case as applied to a lamp forming but 
one unit of a complete system. His object, therefore, 
was not merely the device of an electric lamp; he aimed 
to invent asystem of electrical illumination which could 
be operated on an extended scale in the same manner 
as in the business of gas illumination; to find some 
means by which electrical energy could be turned into 
light, and that light be used for household purposes 
and sold by meter record—in short, a system superior 
to that of gas and able tocompete with it commercially. 
The final result of these experiments was the invention 
of a complete incandescent system, and the starting of 
a central station in New York at 3 P.M. on September 
4, 1882. Then for the first time electricity for the pro- 
duction of light was supplied and sold on a meter. 
This station has been in operation since, night and day, 





stations, both in this country and in Europe. 
In addition to the foregoing, electricity has been 





electroplating and electrotyping; it has assumed a place | 


brought to the aid of metal workers for the purposes of | 


used as a motor power for purposesinnumerable. Ina 
house it can be utilized to drive miniature fans for eool- 
ing purposes, to operate a sewing machine, to pump 
water, to work a dumbwaiter or an elevator, and for a 
hundred other domestic uses which now require per- 
sonal labor. In places where small steam engines are 
used at great expense, owing to the special attendance 
requisite, the electric motor will be invaluable. Elec- 
tricity as a lighting agent has the great advantage over 
gas that it can be used at will for motor purposes, and 
that its operation for the latter purpose is as simple as 
for incandescence, which is done by the mere turning 
of a key like a gas cock. The function of electricity as 
a motor for household purposes will be hardly less use- 
ful than its value in illumination. 

The great problem to be solved, however, by the 
physicist and electrician, before the artof electrical ap- 
plication attains its ultimate triumph, is the direct pro- 
duction of electrical energy from coal. The dream of 
certain French and German scientists that it may be 
transformed directly from the solar energy is a wild 
chimera, or at least it is remote and untrustworthy; 
but that it will be derived in some siniple and inexpen- 


and has been followed by the establishment of other | sive way directly from coal, which is solar heat and 


light stored up by nature, the writer believes to be a 
certain fact. The present methods of producing elec- 
tricity are, at their best, very cumbersome and expen- 
sive. Expensive boilers, engines, and dynamo machines 








in our houses for the operation of call-bells and annun- are the media through which the carbon of the coal is 
ciators, for protection against burglars, and for the | transmuted into electricity, and with enormous waste 
correction of our clocks and other purposes. lat that. A large amount of expensive labor, too, is 

Yet though so much has been already done in the last | needed, so that with the cost of the plant and of the 
fifty years in the way of electrical development, the | labor to operate it, the ultimate product is very costly. 
writer is confident that far greater progress will be | Once, however, the secret of the direct production of 
made in the future. We stand to-day only on the| the electrical energy from coal is discovered, a marvel- 
threshold of its tremendous probabilities. The uses to|ous revolution will take place. The cost to the con- 
which the electrical energy can be adapted are so nu- sumer will be very small. From one great central sta- 
merous that the present generation hardly dreams of | tion in a city electricity will be furnished to give 
thém. Nothing of any startling character can be ex- | light, heat, and power to houses, stores, public build- 
pected of the electrical telegraph. The business has ings, factories, and workshops, and at so reduced a cost 
been so long established, the improvements are so nu-|as to materially lessen the expenses of life and work. 


merous, that very little remains to be done. Some day 
there will be, no doubt, a sextuplex system, which will 
make one wire do the work of six. While none so far 
tried has succeeded commercially, the expanding mag- 
nitude of telegraphy makes it a necessity. This will 
enable the present telegraphic plant to do more work, 
and lessen the investment necessary for the installment 
of any future plant. The necessity for economic run- 
ning expenses must lead to the use of a system of auto- 
graphic telegraphy, which will enable the telegraph 
companies to dispense with most of their skilled labor. 

The development of the telephone is in its very in- 


This is something more thanadream. It is a future 
| fact which many now living will probably see realized. 

Such a direct transformation of coal into electricity 
would utilize 80 per cent; now by the process of turning 
the energy of carbon into heat, heat into energy of mo- 
tion, and this into electrical energy, at least 90 per cent 
is lost. 

Electricity as a motive power will not be confined to 
household or factory purposes. It has already been 
successfully used (for experimental purposes) at Berlin, 
Paris, Portrush (Ireland), and by the writer at Menlo 
Park as a motive poweron a railroad. These various 





fancy. In the first instance, those in thecenter of cities | experiments have perfectly proved the practicability 
alone had the advantage of telephone service; then the | of the electric locomotive, and indicate that it will be 





inhabitants with every point of the civilized world. 
The crude apparatus first used by Professor Morse has 
been again and again improved on by subsequent in- 
ventors in the same field. 

Only a few years elapsed after the success of Professor 
Morse before the first submarine cable operated in 
America was laid between Cape Ray and the shores of 
New Brunswick. This achievement in 1852 suggested 
to Mr. Cyrus W. Field, we believe, the connection of 
the New World with the Old, by meansof a submarine 
cable. The history of the first Atlantic cable laid, the 
jubilee over its triumphant completion on August 6, 
1857, its short life of less than a month, the pluck and 
energy displayed by capitalists in their endeavors to 
lay a second cable nine years later, the failure of this 
second effort, the ultimate success attained by the lay- 
ing of the Anglo-American Telegraph Company’s, and 
its final opening as a medium of public traffic on 
August 26, 1866—all these things are sufficiently well 
known to most of our readers. 

Closely connected with the development of the tele- 
graph came the invention of the speaking telephone, 
this being the logical consequence of the former. When 
it was once found possible to transmit signals over a 
length of wire by means of the electrical fluid, it was 
certain that sooner or later experiments would be made 
ultimately with a view to employing the same agent as 
a means of transmitting articulate speech toa long dis- 
tance. These experiments reached a successful conclu- 
sion in 1876-77 by the nvention of the magneto receiv- 
ing telephone by Professor Alexander Graham Bell, 
and the carbon transmitting telephone of the writer of 
this article. Many others have laid claim to the inven- 
tion of the telephone, or to so-called improvements on 
the original devices. But so far the only instruments 
commercially sucéessful are the Bell receiver and the 
Edison carbon transmitter, now universally accepted | 
throughout the world. 

Coincident with the development of the speaking tele- 
phone, the electric light was first brought toa practical 
success by the illumination of the Avenue de l’Opera in 
Paris by the Jablochkoff candle in 1878. Prior to this 
but little had been done in the way of electric illumina- 
tion on an extended scale. The exhibition made in 


Paris gave a great impetus to lighting as a business. 
From that time to the present the progress has been 
marvelous and rapid, only second to that of the tele- 
phone. 


suburbs were reached, and later on towns adjacent. | largely adopted in the future in place of the steam 
The service in cities is by no means satisfactory, and be- | locomotive. 
tween cities and towns adjacent it is far more inefficient. Various experiments have been made with a view to 
The business has reached such magnitude that it has the electric propulsion of carriages, cabs, drays, etc. 
outgrown the present equipment. The company con-|The drawback has been that the power has been ob- 
trolling the telephone business in this country fully tained from secondary or storage batteries, the depre- 
recognizes this, and is working with all the talent | ciation in which is so rapid, and the weight of the re- 
which money and interest can obtain to improve the | ceptacle so great, that until some radical improvements 
service. The result will be greatly to the advantage of | are made in connection with the storage of electricity, 
the public, and consequently to the commercial] develop- | or the production of the same directly from coal, we 
ment of the telephone. cannot hope to see the subtle fluid used as a means of 
The efforts made with a view to long distance tele-| propelling street conveyances. Still daylight begins to 
phoning have already proved quite satisfactory in a shine on the problem, and the writer has no doubt that 
commercial way, and promise excellent results. Con-| eventually most of our trucks and cabs will use this 
versation has been conducted between Cleveland and | power. When this time comes, we shall find the scope of 
New York, and is now daily carried on between New | electricity vastly widened, and see carriages without 
York and Boston to a limited extent. The great diffi- horses, yachts without steam or sail, and many other 
culty in long-distance telephoning is the loss of the cur- | novel adaptations. The problem of aerial navigation, 
rent by static induction on the earth and wires in close | too, will then be easily solved. 
proximity. If a single wire could be placed sufficiently | The vast deposits of rebellious ores, which for the 
high as to amply clear all the mountain tops, one could | want of an economical method of working are to-day 
whisper around the world with perfect ease; or if a/ practically useless, will probably at some date not far 
wire could be stretched from the earth to the moon, | hence yield to man the precious metal they contain by 
the connection would also be adequate. Perfect results | assistance of electricity. Though the experiments have 
were recently obtained on a government line in Ari- | not been very successful, enough has been done toshow 
zona, a distance of about a thousand miles, the wire | that there will be eventual success. 
stretching over a treeless space of country, more perfect | Such, briefly told, are the marvels of electricity, as 
far than can now be had between New York and Hart- already accomplished, or as marked out on the sure 
ford. The loss of the electrical energy by static absorp- lines of scientific foresight. If the story could have 
tion, and the running together of the electrical waves, | been told as a prophecy fifty years ago, it would have 
is the fact that utterly precludes the possibility of sub- | dazed even the most adventurous mind. Yet the other 
marine telephoning across the ocean. One thing, how- half of the story hidden behind the veil will not be a 
ever, is now certain: that the time is close at hand when | jot less wonderful. The writer, in reviewing what he 
the telephone will be perfectly successful in an unbroken | believes from a long and absorbing study of the prob- 





circuit for a distace of at least 300 miles; and that a | lems of electricity , has only touched on those phases of 
subscriber will be able to communicate with 75,000 com- | development which experiment has shown to be within 
mercial houses. More than this, even, it is probable | the grasp of the scientific inventor. To discuss its pos- 


-experience proves beyond a doubt that the electric light 


that by means of repeating stations communication can 
be had over all parts of the United States. 

The changes wrought by the telegraph and telephone 
will be equaled, if not eclipsed, by the transformation 
wrought through electrical lighting. Two years’ 





for household purposes can be produced and sold in 
competition with gas. 

It is immaterial whether the electrical energy is used 
for light or for other purposes. It is so easy of control, 
the apparatus required so inexpensive, that it can be 








sibilities would bring into play a line of speculation 
seemingly more akin to the dreams of the poet than to 
the sober judgment of the practical worker.—JW. Y. 
Tribune. 

To Make Watch Hands Red, 

Mix to a paste over a lamp, one ounce of carmine, one 
ounce chloride of silver, and a half ounce tinner’s japan. 
Put some of the paste on the hands, and lay them face 
upward on a sheet of copper, holding it over a spirit 
lamp until the desired color appears. 
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ENGINEERING INVENTIONS. 

A fish plate fastening machine has been 
patented by Mr. Joseph H. N. Guilford, of Whigham, 
Ga. This invention covers a peculiar construction and 
arrangement of parts for a machine which can be readi- 
ly clamped to either side of the rail, and affords a sim- 
ple and convenient means of screwing up the nuts more 
rapidly and powerfully than can be done by hand. 

Acar coupling has been patented by 
Messrs, Clement Leidy and Charles E. Green, of Angus, 
Ohio. Combined with a drawhead having a sliding 
block is a downwardly swinging piece hinged on the 
block; a tripping pin is pivoted ina slot in the free 
end of the hinged part, and the lower end of this pin is 
connected by a link with the front end of the bottom of 
the drawhead. 

Acar coupling has been patented by 
Mr. John T. Sustaire, of Matthews, N.C. This inven- 
tion covers a special construction to so hold a remova- 
ble link on the drawbar of one car that it shall engage 
the drawbar of an approaching car without attention, 
and yet provide means so an attendant may guide the 
link with his hand in case it becomes necessary to cou- 
ple with a car having a common drawbar. 

A’ railroad tie has been patented by 
Messrs. Lee 0. Vanderbilt and Milton EK. Campany, of 
Muskegon, Mich. It is formed of two inverted bowls 
haying plain upper surfaces, two fastening clips secur- 
ed to the plain surface of each bow! by bolts, and a bar 
connecting the two bowls and secured by the fastening 
bolts of the inner clips; the concave side of the bowl 
is filled with earth well tamped or with concrete, the 
object being to furnish a tie which shali be practically 
indestractible. 

—- — eee. 
AGRICULTURAL INVENTIONS. 


A seed drill has been patented by 
Mesers. James J. Sweatt, George H. Sweatt, and Fran- 
cis V. Sweatt, of Conyersville, Tenn. This invention 
consists of special combinations of parts and their con- 
struction in machines for planting seeds in drills, so 
they shall be simple in construction, convenient to use, 
and reliable in operation, planting the seeds regularly 
and im aniform quantities. 

A combined hay and stock rack has 
been patented by Messrs. Jonas H, Hittle and Aurin D. 
Davis, of Mackinaw, Ill. This invention relates to 
racks adepted to be used on wagons for carrying hay, 
and also for penning hogs and other animals, and the 
patent covers improvements on a former patented in- 
vention of the same inventors, the construction of the 
rack having some new features which render it more 
convenient and reliable. 

(eee 
MISCELLANEOUS INVENTIONS. 


A leather working machine has been 
patented by Mr. John A. Panton, of Quincy, Mass. 
This invention relates to improv ts on the Hol 
Fitzhenry scouring machine, with the object of pre- 
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adapted to be drawn over the dram, and is more espe- 
cially designed to protect the drum in stormy weather, 
there being a ring for holding the cover close to the 
drum head, so the cover will not interfere with the beat- 
ing of the drum. 

A coupling device for sand points in 
drive wells has been patented by Messrs. Charley F. 
Lang and Orlando C. Stafford, of Rising City, Neb. 
This invention covers a special device of coupling for 
use between a pump and sand point in driven wells, to 
allow the disconnection of the sand point from the 
pump, and save the time and labor required for with- 
drawing the sand points used in driving wells, 

A lock has been patented by Messrs. 
Thomas Donahue, James Roche, Willard T. Goodwin, 
and William W. Cone, of Terryville, Conn. This in- 
vention consists in a mortise cabinet lock with a re- 
movable key guide, and an escutcheon plate in which 
the key guide is held, with various other novel parts 
and details, making a lock which automatically adjusts 
itself so the key can pass in without binding. 

A lamp attachment has been patented 
by Messrs. Charles P. Bynon and James Stewart, Jr., of 
Yonkers, N. Y. It consists of a bar with a lip at one 
end for securing it toa lamp, and a burner support at 
its other end to be so attached to the lamp as to hold 
the burner, or burner and globe combined, and obviat- 





The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 





To Patentees. 
Advertiser wishes to negotiate for sale of a good paying 
patent article in the West. Will pay cash for goods. 
Apply Charles Belmont, 372 California St., Denver, Colo. 


Scotch Caps.—Only hand {machine that makes them. 
Lamb Knitting M. Co., Chi Falls, Mass. 


Universal Grinding Machine, using solid emery or 
corundum wheels. Spindles and boxes of cast steel, 
hardened and ground. Brown & Sharpe Mfg. Co., Box 
469, Providence, R. 1. 

Distillers supplied with Pumps for every service by 
Valley Machine Works, Easthampton, Mass. 

Taps and Dies, Gauges and Reamers, in any quantity. 
Interchangeable Tool Co., 313 North 2d S8t., Brooklyn, 
N. Y. 


hi. 





All Scientific Books and app. cheap. School Electri- 
city, N. ¥. 

Look Here.—Acoustic Telephone with Magnetic Call 
Bells, only $10 a pair. W. E. Lewis, Corry, Pa. 





ing the necessity of removing the burner and wick from 
the lamp while the lamp is being filled. 

A darning attachment for sewing ma- 
chines has been patented by Mr. Frederick W. Stewart, 
of Oswego, N. Y. This invention is an improvement in 
the class of stocking darning attachments for sewing 
machines in which a spiral spring and a sleeve encir- 
cling the needle are employed in connection with a ring 
that rests on the bed plate, and to which the stockings 
are secured. 

A windmill has been ‘patented by Mr. 
Joseph Benoit, of New Braunfels, Tex. The sectional 
spiral vanes of the windwheel have a flange on the outer 
edge, widest at the end of the vane on which the wind 
first takes effect, and inclined to the plane of the vane 
for deflecting the wind thereon, so as to more effectual- 
ly hold the wind and be more effective, with other novel 
features of construction and arrangement. 

An attachment for pants has been pa- 
tented by Mr. John J. Neubert, of Rochester, N. Y. 
This invention provides an extensible band, with but- 
ton holes, and held on the waist by elastic bands secur- 
ed to the extensible band and to the seat of the pants, 
the attachment being more especially calculated for use 
on boys’ pants, so the strain on buttons and button 
holes is materiaily decreased. 

A die for fifth wheel heads has been pa- 
tented by Mr. Nicholas Eccles, of Auburn, N. Y. This 
is a die of novel construction, to forge the members into 
form, after which the operation is completed by bend- 
ing the forging, the head being formed square and the 
clip part twisted so as to lie flat on the axle, the object 
being to produce a strong and better head than can be 











venting the stones striking the table while the stock is 
being scoured, set, or worked. 

A soldering pan has been patented by 
Mr. Thomas Leslie, of Brooklyn, N. Y. It is made with 
compartments to receive the resin, waste solder, wiping 
cloth, acid, and ammonia, and moulds for making the 
waste solder into bars, the pan being so constructed as 
to premote convenience and economize time. 

A portable fire escape has been patent- 
ed by Mr. Hermann Wettstein, of Harvard, Dl. It can 
be folded compactly to occupy small space, and is in- 
tended to be opened upon the ground so persons in 
burning buildings may jump upon it, it being of such 
size, strength, and elasticity that it will hold ap with- 
out injuring those jumping from a great height. 

A nut lock has been patented by Mr. 
Asron C. Vaughan, of Shane's Crossing, Ohio. It is in 
the nature of a washer or thin plate acting somewhat 
after the manner of a jam nut, and eo made that when 
turned up to the nut its inner peripheral edge binds the 
thread of the bolt with a friction that holds the plate 
and nut firmly against turning off. 

A gate has been patented by Mr. Chas. 
L, Burden, of Gun City, Mo. The gate works by a loose 
hinging connection with cleats, so that expensive me- 
tallic hinges and fittings are dispensed with, and the 
gate works without the ncise common to metal hinges, 
its construction being simple, the cost low, while the 
gate is a durable one for use on farms, etc. 

An automatic stove damper has been 
patented by Mr. Daniel J. Dunn, of West Fitchburg, 
Muss. The damper is adapted to close by gravity to 
cot off the draught from a fire in a stove, heater, or fur- 
nace, and has fusible pins connected to its pivot, with 
a detent to act on the fusible pins to hold the damper 
open more or or lexe, and to allow it to close when the 
pins melt. 

A fork forming machine has been pa- 
tented by Mr. Philippe Denery Dupont, of Summerville, 
Vt. This invention provides a mechaniem for forming 
or shaping forks with suitably prepared blanks, the 
prongs being pressed and formed into shape at the same 

time without hammering, the same machine answering 
for different kinds and sizes of forks, so the work can 
be done better and quicker than by hand. 

A fire escape ladder has been patented 
by Mr. Joseph Barnett, of New York city. It is made 
with a base frame provided with a turntable carrying 
standards and a hinged ladder, the standards and ladder 
being connected by a windlass, guide pulleys, and rope 
or chain, so the ladders can be easily raised for use and 
lowered for transportation, and be securely held when 
raised, and readily adjusted at different inclinations. 

Improvements in the walls of buildings 
anid other structures form the subject of a patent issued 
to Mr. William H. Orr, of Carlisle, Ind. The invention 
consists in building up such walis of hay, straw, or 
other loose, fibrous, balable material, and holding and 
compacting the bales together by bolts and plates, to 
give them sufficient hardness to admit of their being 
fneed thaide and out with cement or plaster. 

A drum cover has been patented by Mr. 
George W. Brown, of New York city. It is made pre- 
fersbly of India rubber cloth, in the shape of a bag 








made by the methods heretofore employed. 

A breeching attachment for vehicles 
has been patented by Mr. John C. Williams, of Aurorah- 
ville, Wis. Instead of making the breeching strap as a 
part of the harness, it is, according to this invention, 
made separate from the harness, and the breeching is so 
connected to the thills of the vehicle as to make it ad 

justable backward and forward, and as to height, to ac- 
commodate the size of the draught animal. 

A chimney cap has been patented by 
Mr. Theodore J. Steen, of Oakland, Neb. The cap has 


Shafting, Couplings, Hangers, Pulleys. Edison Shaft- 
ing Mfg. Co., 86 Goerck St., N.Y. Catalogue and prices free. 

Mechanical Engineer, Designer, and Draughtsman of 
experience wish engagements. Address M. E., P. O. Box 
773, N. Y. 

Patent for sale cheap. Described on p. 83. F. Bone, 
Lebanon, O. 

Air Compressors, Rock Drills. Jas. Clayton, B’klyn,N.Y. 

The Best Upright Hammers run by belt are made 
W. P. Duncan & Co., Bellefonte, Penna. . 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

The leading Non-conducting Covering for Boilers, 
Pipes, etc., is Wm. Berkefeld’s Fossil Meal Composition ; 
X inch thickness radiates less heat than any other cov- 
ering does with two inches. Sold in dry state by the 
pound. Fossil Meal Co., 48 Cedar St., N. Y. 

Machinists.—Spring Calipers and Dividers, with pa- 
tent washers, made by J. Stevens & Co., Box 28, Chicopee 
Falls, Mass. 

Try our Corundum and Emery Wheels for rapid cut- 
ting. Vitrified Wheel Co., 38 Elm St., Westfield, Mass. 

The Providence Steam Engine Co., of Providence, R. 
L, are the sole builders of “ The Improved Greene En- 
gine.” 

Every variety of Rubber Belting, Hose, Packing, Gas- 
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers’ Blankets, manufactured by Boston 
Belting Co., 226 Devonshire St., Boston, and 70 Reade St., 
New York. 

Experimental Machinery Perfected, Machinery Pat- 
terns, Light Forgings, etc. Tolhurst Machine Works, 
Troy, N. Y. 


Whistles, Injectors, Damper Regulators; guaranteed. 


Special C. O. D. prices. A. G. Brooks, 261 N. 3d 8t., Phila. 


Brush Electric Are Lights and Storage Batteries. 
Twenty thousand Are Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co. Cleveland, 0. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
Pp ‘@ pumps, independent condensing outfits, vac- 





four upright corner bars, their lower ends tapered and 
bent outward, and their upper ends bent to fit against 
the under side of a peaked hood, to which the upper 
bent ends of the bars are riveted, making a chimney 
cap which is very effective, is held securely on the 
chimney, and can be fastened readily and easily. 

A burial apparatus has been patented 
by Mr. Marshal Chastain, of Moulton, Iowa. It con- 
sists of a movable frame with a tilting earth box hav- 
ing a removable or hinged side, a windlass and operat- 
ing ropes adapted to support the coffin, the apparatus to 
be used in opening and filling graves, for which it can 
be operated by a single person if required, and without 
scattering the loose fresh earth over the grass or lawn 
around the grave. 

A portable dark room for photograph- 


Williamsport, Pa. It is formed of a flat box and a top 
to which two sides are hinged, the sides being adapted 
to be held in an upright position on the flat box when 


secured to the ends of the top and hinged sides, and 
plates of colored glass are held in the sides and top. 

A gluing table has been patented by 
Mesers. James H. Clemons, of ‘Dolgeville, and Joseph 
W. Bower, of Stratford, N. Y. It has a bed frame to 
receive the work, aclamp frame held above the bed 
frame and provided with one or more rods or bars car- 
rying presser plates or washers, adapted to be swung to 
one side as each successive glued strip or piece is to be 
clamped to place, and means for pressing the plates to 
work. 

A cherry pitting machine has been pa- 
tented by Mr. James McVickar, of Caldwell, N.J. A 
circular table, centrally pivoted, hasa series of aper- 
tures near its edge, a reciprocating arm so acting as to 
puncture the cherries and force the pits out of them and 
down through the openings, the machine being adapted 
for very rapid operation, while the pits are removed 
with less mutilation and waste than is usual in doing 
the work by hand. 

An apparatus for rectifying spirits and 
spirituous liquors by electricity has been patented by 
Mr. Thomas E. Atkinson, of San Francisco, Cal. This 
invention consists of an electrode of hard wood with 
one or more carbon conductors perforated transversely 
with a number of holes, charred over its exterior surface 
and in the transverse holes, and having a covéring of 
canvas provided with apertures corresponding with the 
holes in the electrode, so the electric current will pre- 
cipitate impurities, and impart to the liquor the flavor 
of the wood of which the electrodes are made. 








ers has been patented by Mr. William W. Walker, of 


the dark room or box is erected, but when it is folded 
the top and sides are placed in the flat box; sleeves are 


uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St.. N. ¥. Send for catalogue. 
Stationary, Marine, Portable, and Locomotive Boilers 
aspecialty. Lake Erie Boiler Works, Buffalo, N. Y. 
Wanted.—Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 
“How to Keep Boilers Clean.” Book sent free by 
James F. Hotchkiss, 86 John St., New York. 
Mills, Engines, and Boilers for all purposes and of 
every description. Send forcirculars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J. 
Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 
Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 108 Reade Streets, New York. 

Tf an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Guild & Garrison’s Steam Pump Works, Brooklyn, 
N.Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sct- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles erabracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 142. 

Stephens’ Pat. Bench Vises and Planer Chucks. See 

adv., p. 140. 

Curtis Pressure Regulator and Steam Trap. See p. 158. 
Woodwork’g Mach’y, Rollstone Mach. Co. Adv., p."157. 
Drop Forgings, Billings & Spencer Co., Hartford,Conn. 

We are sole mannfacturers of the Fibrous Asbestos 

Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Taube 

Expanders. R. Dudgeon, &% Columbia 8t., New York. 
Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 
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Emerson's (~ Book of Saws free Reduced 1 
Sor 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Hydraulic, Piston, Valve Rod, and all kinds of Steam 
and Water Packing. Greene, Tweed & Co., 118 Chambers 
8t., N. ¥. 

Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 173. 

Solid and Shell Reamers, durable and efficient. 
Pratt & Whitney Co., Hartford, Conn. 

Send for Special List of Second Hand Machinery. 
Pond Machine Tool Co., Worcester, Mass. 


Blake's Patent Belt Studs are the strongest and best 
fastening forLeather or Rubber Belts. Greene, Tweed 
& Co., N. ¥. 


For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Young Men! Read This! 

The VOLTAIC BELT Co., of Marshall, Mich., offer 
to send their celebrated ELECTRO-VOLTAIC BELT 
and other ELECTRIC APPLIANCES on trial for 
thirty days, to men (young or old) afflicted with 
nervous debility, loss of vitality and manhood, and 
all kindred troubles. Also for rheumatism, neu- 
ralgia, paralysis, and many other diseases. Com- 
plete restoration to health, vigor, and manhood 
guaranteed. No risk is incurred, as thirty days’ trial 
is allowed. Write them at once for illustrated 
pamphlet free. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, Van Winkle & Co., 
Newark, N. J., and 92 and 9 Liberty, St., New York. 


PV stestADaeries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former icles or answers should 
give date of ye and or number of question. 

Inquiries not answe n reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
[~~ rather than general interest, and requests 

or Sromas Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 
Minerals sent for examination should be distinctly 

marked or labeled. 


(1) M. J. B.—The metric system is not 
the standard in the United States. You will not be- 
come a machinist by reading books. The best way to 
commence, aside from necessary shop practice, is to 
try and first learn something of mathematics. 

(2) E. F. W.—SuPPLEMENT No. 160 will 
give you an idea of the construction of an induction 
coil such as you want, but the one there described 
would be too strong for ordinary medical use. Make 
the secondary coil of about 10 or 12 layers of No. 28 
wire instead of using No. 36. You should administer 
strong shocks with great care. They are sometimes 
dangerous, 

(3) W. H. C. asks: What is the cheap- 
est and simplest method of measuring resistances up 
to say 100ohms? A. There is nothing cheaper than a 
theostat and galvanometer. The “ bridge” method is 
best, but a Wheatstone bridge is expensive. 


(4) H. C. C. asks asimple recipe for pre- 














paring hop bitters. 

BD, WepB..cciscvccecer Sdoedce-cdocccocccse 2 oz. 
Dandelion......... erececcees beveevsens 2 a 
Gentian ..........00+ webdooedeocccevess 2 * 
Chamomile. ...0ccccccccccccccsece coe 2 ” 
Stillingia..........+. ngehieheneded ates 2 © 
CERMEO POE... cccocccsecccesdccccoce 2 . 
BIOORG... nee ce cccscccccvccccescccces 77 fl. oz 
Wn 0scee scccbccdiness 29secctecces ee, 
Gleaghe GED. ...5....cccdeccescocee ne. 


Exhaust the drugs with the alcohol and water, and add 
the simple sirup. The cordial isa pleasant preparation, 
which is said to resemble the patented Hop Bitters. 


(5) H. H. W.—Thunder is the sound re- 
sulting from an atmospheric electric discharge known 
as lightning. The duration of a flash of lightning is 
altogether too small to be determined by mere visual 
observation, though the sound is often prolonged for 
several seconds. 

(6) G. F. J. writes: I have got a buggy 
that I keep in a barn where I have got three horses 
also. The varnish on the buggy becomes of a sulphur 
color. Can youtell m vhatdoes it? A. The ammonia 
arising from the decomposition of the animal refuse. 


(7) J. V. 8. asks: 1. Is the attraction of 
a magnet increased by the number of coils of wire 
that surround the magnet? A. Yes, up to a certain 
limit; but the current must be adapted to the winding 
to secure a maximum result. 2. How large are the 
largest magnets made in spool shape? A. We do not 
know that there is any fixed limit. Probably the 
largest in existence are in some of the large dynamos. 
8. What can they be bought for apiece, and where 
can they be had? A. Any of our prominent dealers 
in electrical or philosophical instruments could supply 
you with a large electromagnet. 4. Where can I get 
reliable ‘information in regard to the nature of elec- 
tricity, with a view of applying it as a motive power? 
A. Purchase Du Moncel’s Electric Motors. 

(8) M. B. asks: What is the best thing 
to do with a seasoned round piece of hickory about 3 
inches in diameter, 1 foet long, to make it keep its 





round, true shape year after year? A. Boll in linseed 
. oil, 
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(9) D. F. L.—There is no patent pro- 
cess for welding copper. It is easily welded with a 
mixture of soda and ammonia phosphate, also with 
soda phosphate and borax. With a little care and ex- 
perience. 

(10) N. W.—There is no difficulty in lay- 
ing the rails. You have only to allow for the expan- 
sion from the temperature at which they are laid and 
the heat of the railunder the sun on @ hot summer's 
day, say 120°. You may easily measure the amount on 
any railway in your city, The rails require no slotting. 

(11) W. C. writes: When the flame has 
nassed under the boiler to back end, and returned 
iv vough four ineh tubes to front end, is there anything 
ined by still conveying the heat over the top of 
oiler to back end, when the chimney is at front? A. 
rhere is nothing gained unless the top of the boiler is 
kept perfectly clean. It has been demonstrated that 
the ashes that accumulate on the shell of the boiler are 
so light and poroas that they only operate asa felting to 
keep the heat from descending to the shell. If the 
top can be kept clean, a slight superheating of the 
steam may be effected. The inconvenience of the ar- 
rangement is often more than the gain. 


(12) E. L. M.—SUPPLEMENT No. 472 has 
a great number of receipts and formulas for perfumes, 
Your engine will run boat only about five miles, instead 
of fourteen miles, per hour, 

(13) F. C.—For antique green:*Dip in 
bath of 10 parts each sea salt, cream of tartar, and ace- 
tate of copper, 30 parts carbonate of soda, and 200 parts 
vinegar, until the required shade is obtained. 


(14) R. O. D.—Rule for obtaining eleva- 
tions by boiling water: Multiply 520 by the difference 
of the boiling point and 212°; to this sum add thesquare 
of the difference. For the correction for temperature 
add the temperature of the upper to the temperature of 
the lower station. For every 10° this sum is above 64°, 
add y45 of the sum obtained above. 

100° Fah.=0°942 Ib. per sq. ft. 

175° * =6708Ib. per “* “ 
You will find this tabulated on page 709, Haswell’s 
Pocket Book, last edition. 


(15) M. E. M.—The winter fogs are 
caused by a saturated surface stratum of the atmo- 
sphere under a falling temperature. They are of the 
same nature as clouds, and formed under similar con- 
ditions, In winter a cold wind or stratum of cold air 
settling over a stream on the land after a thaw or rain 
condenses the saturated moisture of the air on the sur- 
face, producing fog that lasts as long as the proper 


conditions continue, ER sKertsnscckesbicseccocccochedgiivessovetodive 456 
(16) R. W. J. writes: 1. Ihave a frozen | {0%0a nearing, ear, T. Thatcher... sth52 

fire hydrant. How can I thaw it out without interfering 4 sie nut, adjustable, F. L. French.................. 313,311 

with the valve or packing? Would alcohol thaw the Bag. See Mail bag. 

ice? A. Salt is much used to liquefy ice, but there is | Baking pan and cover, T. Mayes..........+0....++«+ 313,092 

nothing better in our opinion than a portable steam ap- , Ball trap, P. Marqua.........--sscesecesseeeeeeeeneees 313,220 

paratus, a small upright boiler on legs or on wheels ar- | Banjo, W. B. Lomas..........-+++00++eeeeeeersereeees 313,352 

ranged to easily fill from a bucket through a funnel, WSO, GB, DERG ces css cn ccc seksi soccécscctvcovccense 313,384 

with cock to close, and a connection for a small hose | Bat bending machine, A. Urbahn..../.. a +» 313,134 

with a cock tocheck the steam, and also. small spring Battery. See Thermo-electric battery. 

safety valve. This simple apparatus may be kept in Belt for driving machinery, M. Gandy............-. 313,069 

Beveling and finishing the edges of wooden 
the engine house ready to y o1 wheel to any hy- picture mats, tool for, E. L. Gaylord........... . 313,196 
drant that may be frozen. It may be filled full of Bicycle forks, making, Knous & Wallace........... 313,083 


water, and a fire started before leaving the engine house. 
A boiler that will hold 4 pails of water should generate 
enough steam at 0 to5 pounds pressure to thaw out any 
hydrant. To operate, pass the hose into the nozzle of 
the hydrant, and follow the thawed cavity down the 
pipe, or if possible pass the hose down the box outside 
the hydrant. Your style of hydrant will suggest the 
best way. These appliances are used here to good 
effect. 2, Is there a plumbing school in New York, and 
where could I get information relative to it? A. Yes, 
the New York “ Trade Schools,” First Avenue, 67th and 
68th Streets, New York. 3. Are there any books pub- 
lished treating on the plumbing business? A. We 
know of no work on shop details in plumbing. On 
sanitary engineering there are many works, 


(17) J. C. G.—The musical vibrations 
persecond are, for E above the G clef 640, D 576, 
C 512, B 480, A 420, G 384, F 340, E below, 320. The 
whistling of the wind froma picket fence is caused by 
vibrations in the air, produced by interrupting its even 
flow, whether by pickets, trees, or telegraph wires, 
The Greely expedition reached farther north than Cap- 
tain Nares did, Lieut. Lockwood attaining a latitude of 
83° 24’. For article on the basin of the Gulf of Mexico 
see SCIENTIFIC AMERICAN SUPPLEMENT, No. 289; on 
the source of the Gulf Stream, see ScrENTIFIC AMERICAN 
SUPPLEMENT, No. 95. 


(18) M. J. W.—We do not know of any 
regular matrix paper for stereotype moulds except such 
as the stereotypers themselves build up with several 
sheets of tissue paper and flour paste. Some of the 
Stereotypers on the New York morning papers use 
something besides paste to protect the moulds from barn- 
ing, so that many plates can be taken from the same 
impression, and in this the workmen in the several offices 
each claim to have something a little better than their 
neighbors, 


(19) 8. L. G. writes: A kerosene lamp is 
broken on the floor, saturating the carpet and floor 
with oil. How can it best be removed? A, If the oil 
has recently been spilled, put on plenty of wheat flour 
or whiting to absorb the oi] as mach as possible. If 
the spot is near a seam, it is well to open the carpet 
and place the whiting underneath as well. Next day 
Sweep up the flour above and beneath the carpet with a 
stiff brush, and put on plenty of fresh flour. If spots 
persist in remaining after this treatment, they can be 
removed by rubbing with flannel dipped in spirits of 
turpentine or benzine. Others use a preparation made 
by mixing a little soap into s gallon of soft, warm water, 
and then adding half an ounce of borax. Wash the part 
well with a clean‘cloth, and the spot will soon disappear. 


(20) J. B. 8. asks: 1. What is the pres- 
Sure of one atmosphere per square inch? A, Generally 
taken as fifteen pounds. 2. What apparatus would 
you describe as the best one for proving that the 
greatest density of water is at 4° Centigrade? A. See de- 


to query 4 in Screntiric American for June 21, 1884. 


gas pipe near the flame? A. Yes, if the other conditions 


many Edison lights will it ran? A. Twoorthree small 


ceipts for staining cherry a mahogany color. A. For 
dark mahogany: Introduce into a bottle 15 grains of 
alkanet root, 30 grains aloes, 30 grains powdered dra- 
gon’s blood, and 500 grains 9 per cent alcohol, closing 
the mouth of the bottle with a piece of bladder, keep- 
ing it in a warm place for three or four days, with oc- 
casional shaking, then filtering the liquid. The wood 
is first mordanted with nitric acid, and when dry wash- 
ed with thestain once or oftener, according to the de- 
sired shade; then the wood, being dried, is oiled and 
polished. For light mahogany: Same as dark maho- 
gany, but the stain should be applied once. The veins 
of true mahogany may be imitated by the use of iron 
acetate skillfully applied. 


MINERALS, ETC.—Specimens have been 
received from the following correspondents, and ex- 
amined with the results stated. 


B. B.—The specimen consists of chlorite with quartz; 
there is no evidence of gold on the specimen sent. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted, 


March 3, 1885, 
AND EACH BEARING THAT DATE. 





[See note at end of list about copies of these patents.) 





Advertising device, automatic, Wheeler & 


TRIBE B occ veces dcccccccccccccccccciposséececcoseve 313,143 
Aging and preserving distilled and fermented 

liquids, apparatus for, C. W. Ramsay........... 313,236 
Alarm door fastening, M. M. Roberts.............. 313,371 
Amalgamating pan, J. A. Bidwell.,................. 813,164 
Auger bits, machine for the manufacture of, J. 





Bit. See Bridle bit. 
Bleaching and dyeing apparatus, Farmer & La- 


Block. See Sealskin sacque, dolman, and ulster 
block. 
Board. See Bosom board. 


Bolt. See Thill coupling bolt. 

Book and paper rack, folding, M. E. McMaster.... 313,223 
Boot or shoe heel nailing machine, B. J. Le Gay.. 313,345 
Boots or shoes for lasting, preparing the uppers 
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chemicals must a person use to freeze water by solu-| Cloak, gossamer, P. C. Gets 
tion? A. See list of freezing mixtures given in answer | Clock and lamp regulating mechanism, combined 


Perrr Pere 


4. Can I make a Bunsen burner by cutting a hole in the | °K and watch dials, 


Clock striking, F. A. Lame............. cccceeeseoee oe 
are perfect. It is necessary to obtain the proper mix- Clutch, friction, G. W. Bonds 


ture of air with the gas to produce the burner. ___ | Coal drilling machine, J. M. Grooms 
(21) C. W. A. asks: 1. What power will | Coat, horseman’s, A. J. Tower 
be required to run the dynamo described in Suppie- | Cock and air vent, water, J. Kelly 
MENT, No. 161? A. One-quarter horse power. 2, How | COCKS and hydrants, casing for, P. Connolly 
Collars, apparatus for forming horse, T. Harris.... 313,420 
ones. 8. If in order to get an intense current I wind pe xn tee conten 
the armature with very fine wire, will I have to change | Cooking vessel, H. J. Rutter 
the wire on the field magnet? A. No. 4. Will cast iron | Cooler. See Milk cooler. 
do for the armature? A. Yes, if very soft. Coop, fowl, R. W. Goddard 


(22) W. 8S. asks for one of the latest re- | ©oT™ sheller, J.Q & 0. R. Adams 
Cotton picker, M. C. Walling 
Coupling. See Car coupling. 
Cover for cooking kettles and utensils, L. M. 


Creaming can, G. 8. Frazey 
Crusher. See Clay crusher. 


BD, BeBG occ sees: ccc conn cscs ccvccnsapisebeddeceses S14, 
Hatchway guard for elevators, automatic, C. K. 

ee 313,400 
Hatchway, self-closing, T. H. Hulbert.............. 313,210 


Hay and stock rack, combined, Hittle & Davis.... 315,35 
Heater. See Feed water heater, 


Heating apparatus, steam, 8. H. Purdy............ SLA 446 
Hedge, R. M. Duvalll..........<.ccccecccccscecesceeeee 313,408 
Heel burnishing machine, O. G. Critchett..... eeees SIR185 
Heel, rubber, H. V. Deemar... .........<..00.cceseee 318,201 
Hinge, lock, 8. Tuerkk............-sseeceseceeesseocess 313,457 
Wied, Ke. BaMaR. cvccesconccrencheocescssscecescéepen oe S24 
Hoist, power, C. W. Baldwin............... bosons «+» S131 


Hoisting apparatus, D. C. Prescott........... 006+. 
Holder. See Harness thill holder. Rein holder. 








Cultivator, W. G. Martin 
Cut-off, automatic electrical, E. Gannaway 
Cut-off valve, B. G. Martin 
Cutter. See Cigar butt cutter. Tobacco cutter. 
Cutting device, fabric, F. R. Lewis 
Dental engine, A. W. Eldredge 
Dental tool rack and case, A. A. Stillman 
Denture, artificial, J. E. Low 
Desiccating apparatus, H. Breer 
Ditching machine, 0. M. Allaben 
Dividers and calipers, C. 8. Barber 
Door opener, E. G. Worley 
Door or shutter bolt, A. W. Harris 
Doors, stay roller for sliding, J. H. Lawrence 
Double-acting lock, M. Schwerin 
Doubletree, W. L. Long 
Draught equalizer, G. C. Roth 
Drawings, engravings, etc., producing transfers 

3 Ee ee eee 313,106 


Edge burnishing machine, R. Ashe 
Egg preserver, rotating, J. Maguire 
Electric cable, W. H. Eckert et al 
Electric cable hanger, W. H. Eckert et al 
Electric circuit, H. F. Campbell 
Electric circuits, automatic cut-out for, J. B. 


Envelope for mailing barbed articles, J. B. 
racer arse eee ~ne atviansewneetens 
Farm gate, E. 8. Robison 
Fascine binder, A. M. Kanters 
Fancet, Orbits & Willet..........cccccccsssecsccceseoes 313,443 


Feed water heater and purifier, D. Cochrane 
Feeding trough, J. 8. Moody 
Fence, F. Bremerman 
Fermented, fermentable, or distilled liquids, appa- 

ratus for treating, C. W. Ramsay 
Fertilizers, apparatus for drying, H. Breer......... 
Filtering paper, Carter & Smith 
Finger ring, R. A. Kullmann 
Firearm lock, J. B. Bull 
Firearm, revolving, W. H. Bliss................00+++ 313,048 | Mechanical movement, F. L. Palmer............... 313,230 
Firearm sight protector, J. C. Kelton , 
Fire extinguisher, automatic, C. L. Horack........ 313,423 
Fire kindler, automatic, P. T. Hamborg 
Fireplace and chimney, T. C. Nativel 
Fish inclosure, W. H. Turner 
Fish plate fastening machine, J. H. N. Guil- 


Flask. See Moulder’s flask 








Hlouniny mail, ©. ©, Jea8O....00cseccscecssvecccsccssces 313,337 
Hoop machine, barrel, A. Hitszert................0+ $13,207 
Horse power, K. 8. Knutson............ enaveusentene 313,214 
Horses getting their tails over the hnes, device 
for preventing, J. Thompson. ...............ss«« 313,264 
Hot air furnace, B. W. Felton...............66-s000s 313,066 
amt, TE, Ce cctnencentss cbochvavernseseesbs 313,452 
BipGtet, GS. A. Wesiveccenccec rect coceencécnate 313 265 
Hydrocarbon furnace, O. D. Orvis...............+«. 318,101 
Ice by hand power, app us for hoisting and 
conveying, H. R. Comger................csceeeeee 313,280 
Ice chest pail, sanitary, W. W. Woolsey............ 313,468 
Ice making apparatus, compressor for, A. T. Bal- 
REID. an cadiccvcceccccsconnpertipeceseubanengacpece 315,065 
EnG@henter, G. EE. Prestom......0000ccscccccccesccccecs 313,236 
Indicator lock, C. & W. Pearson. ..............s..+. 813,282 
Ink grinder, W. Y. Schmucker...................+.+ 313,246 
Ink mixer, draughtsman’s, W. W. Redfield........ 313,239 
Insulators, clamp for binding wires to, W. H. 
SD .chccdil devsadntéhanttve etubimomiethoiieeses S13, 377 
Tron and steel, manufacturing, B. Bayliss, Jr...... s13in9 
Ironing table, W. H. Bell. .................cccccceees 313,280 


Joint. Bee Rall joint. Railway rail joint. 
Joint locking device, E. L.. Gaylord..........333,198, 313,14 
Joints for fastenings, machine for preparing 


ey SED, vcndccundenendesedvecenbocanl 318,198 
Knife. See Miner's knife. : 
Lace fastener, shoe, C. J. Johnson.................. 313,338 
ee ils ints oss covcecocnsescdesconensenne 318,387 
I ncenccsesssancsdennsisesceseccbéntiies 313,192 
Lamp, electric arc, C. O. Mailloux........... 313,436, 313,437 
Lamp lighter and extinguisher, automatic, B. B. 
i icectin< teenh enenann heen éhiccnanmiedibatnal 31,27 
I I th TE aiscnnanded dnetniebbeceasioniiveiiies 313,425 
313,053 | Lantern, signal, G. C. Dressel................0..ce00s 318,308 
Lath fastening, metal, A. B. Moore................. 313,228 
ST, Wil Pac cnt ccoccdcsinentniitiiannddeiduns S18, 447 
313,380 | Leather punching machine, Calhoun & Chambers. 313,172 
Leather skiving machine, R. Bowden............... 313,167 
Leather working machine, J. A. Panton....... coors 313,231 
313,162 | Level, pendulum, E. D. Cramer................0.... 318,200 
Level, pendulum, J. G. Doherty................6.05. 313,292 


Lifter. See Load lifter, 
Liquids, apparatus for emptying barrels or other 


313,240 receptacles containing, B. F. Hudson.......... 813,077 


E006 Waban, W. EaiiRewycc cc cs cccevensecsvccbevescens 313,087 
Lock. See Double-lacking lock. Firearm lock. 
Indicator lock. Valve lock. 








$13,100 | Lock, B. Moser...........<..-ssseeeeeceseseee 313,008, 813,499 
313,406 | Log crib, Barker & Craney....................sss000: 313,204 
313,372 | Log loader, floating, Barker & Craney.............. 313,298 

Lubricator. See Automatic lubricator. 

Mail bag, J. A. Briggs...........scccccccccccceccecees S180 

Mail bag tag attachment, W. P. O’Hara............ 313,362 

Mash tub, beer, L. 8. Kuhn............6..66cceeeceee 313,430 

Mashes, machinery for cooking, L. §. Kubn....... 234 

Mashing apparatus, J. F. Gent.....................4 $513,070 

Mashing, preparing maize for, L. 8. Kuhn.......... 313,481 
313,237 | Matches, apparatus for dipping, E. B. Eddy 

Gboceseecs sovcvetccocccosnnscntenccdpescoccccgoanns 313,064 

$13,174 | Measure spout, F. Etheridge......................++ 318,191 
313, Meat choprer, W. M. Mathes..................s.00++ 313,356 
313,170 | Mechanical movement, 8. A. Mand............... 343,324 
313,212 | Medical purposes, pad for, W. W. Ray.............. 318,288 

Metal bending machine, A. Urbahn................. 813,459 

Metal extracting apparatus, J. L. Hornig.......... 313,208 

Metal rods or wire, device for reducing the diame- 

Oar 68. FT. Be Tai ccosescocvtccccecesessecesccoes 313,288 
Meter. See Fluid meter. 
 SGnee, Ge. O, Des ocaccadanesanedese@haceseess 313,309 


Mill. See Grist mill. Hominy mill. Roller mill. 











CE Wie Gs Ga dintnconcisteessicctcchecsecscscee Flour bolt, J. B. Allfree@..........6.cscecscccsecceceeee Rolling mill. Windmill. 
Boring device, J. B. Davis..... ....0ccccceseseeseses 313,405 | Fluid meter, Barton & Thomson Miner’s knife, G. Freund................sss000. enoese 318,414 
Bonsen Renwh, FW nec s6 ccc secccccsccccccescs ses 313,267 | Folding chair, L. K. Smedes...............000se0e0e0 Mould. See Cigar bunch mould, 
Rottle and stopper, Cochrane & Day................ 313,069 | Food for infants and invalids, Barker & Savory... 313,157 | Moulder’s flask, H. H. Garrett................. 0... 813,315 
Bottle stopper, F. B. Thatcher...................... 313,253 | Friction slide, C. F. Oxley... ...........-cccceeeeeeeee 313,444 | Mosquito bars, adjustable fastener for, J. 
Box. See Butter packing box. Tobacco box. Fuel, artificial, G@. Leder. ...........0-.ssceeecssemeees i iriasidshateheoossosnsy en niindinasnbehiine 313,116 
Brake. See Car brake. Elevator brake. Wagou Funnel, ventilating measure, Bolus & Elisper- Motor. See Spring motor. Thermic motor. 

ete... cee ok ee eee oo 2a cieein dpatpasousenaaatsoncounpeash gil TE AA ERI al 313,188 
Tirtdile, Bs Wetttnahaue. «0.00000. ccccccccescccncccccenes $13,141 See Glass annealing furnace. Hot air Motor, McGregor & Cordry..............0s.sese000++ SIBR2 
Sy EE cb decosvecucchssesedverecoebcedh 313,442 furnace. Regenerative furnace. Smoke con- Wall gaatiind, P. OC. Regi je......scccccccsccsecsovecs 313,108 
Srey MII Te, BIER io cccsceciecdevicecccocccovccaios 313,400 Neckties, etc., fastener for, H. A. Cables.......... 313,171 
Broom ‘cover, Perry & Prince...................se0++ 313,233 | Furnace doors, device for opening and closing, H. Ree 
Bucket and cover, sap, E. 8. Wilkins................ 313,397 bo Mies b00ds0dessdbssssnnsocecstbbiebenss Oil from formed oil cake, extracting, Moss & 
Bucket, water elevating, C. C. Coffee................ 313,288 | Furnace for burning liquid hydrocarbons, J. binrtdenevaddeutes 6eranpenervebeensasenneeseban 313,440 
Ne lee IN ons chu cnewsconaegumenecstors TRIAD) Bic ccccccccccccccncccescoscccosesccsccecccccocs Oiling the arbors of shell rollers, device for, Tut- 
Button fastening, F. M. Baker..................+++ 313,274 | Fuse, electric shell, E. L. Zalinski nner cnsasncncvecsncescersccndodeoce 313,138 
Butter packing box, Hungerford & Stiles.......... 313,426 | Gas condensers, cooling coils of, V. H. Becker.... 315,047 | Ore concentrator, Willkomm & Schumanp......... 313,145 
Can. See Creaming can. Gas regulator, J. & W. Goodson Overshoe, Belknap & Fye....... coondesadensovences ME 
Can opener, C. S. Lobdell.................-cecceecsee 313,351 | Gate. See Farm gate. Packing for pistons, etc., spring, R. H. Taylor..... $15,251 
Candy, machine for making stick, T. E. Copelin... 313,061 | Gate, G. C. Milgate...........0...ccecccceeeceeeeeesees 313,226 | Packing piston and valve rods, W. 8. Colwell... .. 318,180 
Capsule cutting machine, W. A. Tucker............ 313,132 | Generator. See Steam generator. Pad. See Stair pad. 
Car brake, Curtner & Genung.................. comes 313,186 | Glass annealing furnace, G. Leufgen Pan. See Amalgamating pan. Baking pan. 
Car brake, automatic, M. Armstrong................ 313,154 | Glass can cup, Otterson\& Voorhies Paper box, folding, C. W. Elliott................065. 313,190 
Car coupling, J. 8. Andrews.... ..............s6.4. 313,044 | Glass mosaic for decorating rooms and other pur- Paper smoothing compound, C. Walpuski.......... 313,288 
Car coupling, J. Gilmer.................0ccccceeeeses 313,200; poses, R. Nielsom....... 2.0.0.6. cccccceeeeepeeeee Paper to preserve it against the corrosive action 
Car coupling, Leidy & Green................c.eeeee+ 313,216 | Glass shade holders, manufacture of, T. B. of acids, treating, I. Ramedell................... $13,107 
ee ey ee SERTED F . BARRE s dcvedcccccccccscccsneccccsocsccepecesves Perforating machine, E. B. Stimpson............... 313,388 
Car coupling, J. T. Sustaire................ccccessees 313.455 | Glassware, device for holding and shaping, G. Phosphates, solution of acid, C. V. Petraeus....... 313,300 
Car coupling, W. H. Thurmond. ................<+- Pianos, music rack for upright, G. M. Guild........ 318,417 
Car coupling, Van Hoesen & Brown (r) Picture frame mat gauge, E. L. Gaylord............ 318,197 
Car coupling, F. R. Wilkins.............<.s.csseeseee Pipe bending machine, EB. Devine................... 313,302 
Cam, Guansins, Bc OTgacdcssccccccecévevicwcsbades Pipe line connection, G, Westinghouse, Jr......... 313,308 
Can, betel, J. J. BieOMsse isis. ccs cccccccccecssbeseues Pipe protector, discharge and waste, W. W. 
Car pedestal, J. VOIK.........ccccccccccsceevecccerceee GODn cece cccccccccccsvescvcccedeccessecoonecoqsouae 313,008 
Car, stock, J. BE. Cantril... ...........sceccseceeeenees Pipe welding furnaces, lining for the grooves of, 
Carriage seat iron, E. 8. Hawkins..............+«++. 313,331 | Gun, magazine, J. C. Kelton...............600scee0e- i I  Sdnepesamhaseia ws « 818,102 
Carriage wheel, F. Oram.................seeeeesesses SERGE | Miaie Gye, TD. GOGTEB. «0 cc ccsccdccciccccccccccescoccceses 313,121 | Piston and diaphragm meter, combined, Barton 
Cartridge shells, making metallic, A. Dickerman.. 313,187 | Hame fastener, O. T. Jensen...................0000+ TED. . ccenadnes suseeseonorsdpecbaneenesave GEE 
Case. See Watch case. Handle for orange boxes, etc., C. W. Bryan........ 313,051 | Plane for picture mouldings, E. L. Gaylord........ 313,1% 
Cash carrier apparatus, D. H. Rice............0.++++ 313,370 | Hanger. See Electric cable hanger. Planter and plow, combined corn, J. Bollinger. ... 313,26 
Caster, 8. M. Michelson. ..........cccesscseccccsccese 313,097 | Harness thill bolder. J. W. Watts Planter, self-dropping corn, L. Liedel.............. 313,219 
Caster and insect guard combined, L. A. Michal- Harness trimming, J. G. Eberhard Plow, L. B. White. ..........ccccrccccecccvrenecececss OLOM 

eee $13,225 | Harrow, C. W. MeKelvey..................0ceceeeees EE cite. Be Ee mings 5 313,122 
Cement, machinery for manufacturing Portland, RE; DE, The Bocce nc cecesecccesccsdccses Plow, wheel, W. Is. Casaday. ..........6cccceescee aoe 313,235 

Wi I, oc ccc sc ccccvesncoreagocestascosevesese 313,208 | Harvester binders, cord holder for, Pole and shaft for vehicles, H. N. Timmas.......... 313,128 


Cement, manufacture of Portland, R. W. Lesley.. 313,217 
Chair. See Folding chair. Rocking chair. 


Chimney cap and ventilator, K. Ruetschi.......... 313,375 | Harvester, one wheel, M. Van Matteson. . ..313,136, 314,137 





318,823 
Cigar bunch mould, C. H. Haa@il.........--.0.+.++ 313,380 | Harvesters, picking mechanism for cotton, G. 





Chopper. See Meat chopper. Harvester rake, M. Van Matteson 
Cider press, Gorgas & Mohler. ....2+++--------++ +++ 

Cigar butt-cuteer;Co HD Haunl......... We Warseccese 313,389 

Clasp. See Spring clasp. Shoe clasp. Harvesters, picking 





scription of apparatns given in Ganot's Physics, 3. What 








red or burr for cotton, G. 


Pool tables, electric indicator for, BE, Curtis........ 313,404 
Potato cleaning and grading machine, |. V. Puter- 


REE cSeditatect. sédbadyes accetoconeebsecevececsd 313,105 
Power. See Horse power. 
Preserving food, case for, J. J. Hoyt... .....00..++++ 313,076 
Preserving fruits, etc., device for, M. A. Tipney.. 313, 
Press. See Cider press. 
Printing bars, machine for producing, 0. Mergen- 
MND. 608005005666: sedovdecdewvccsbessasccsccbece +» 518,204 
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Projectile, L. Hopson. ..........2.0--seseseeeseeseees 313,075 | Washing machine, L. K. Dutton. ......-....++-+-+++ 31,407 
Protector. See Pipe protector. Tree protector. Washing machine, J. Gillespie << 
Puller. See Stump puller. Watch case, D. O'Hara. ........--.---ecee cen eeteeee 
i PPP TTT TT ts $13,353 | Watch case, C. W. Harman... .......-.--+-+++seeees 3 
Pump, air, A. L. Robbims.............06.0.0cceceeees 313,243 | Watch case center, J. C. Dueber (1)... ...+-+++00e-++ I 
Pump, rotary, G. Greindl............-...seeseeeeeees 313,415 | Watch case hinge, F. Rapp 313,448, 313,449 
Rack. See Book and paper rack. Hay and stock Water closet, A. F. Blesch.........-.++-+++-+eeeeeees 313,281 

rack. Steck rack. Water closets, etc., valve for, W. H. Gants........ 313,314 
Rack bars, machine for cutting teeth of, A. 8. Waterproof compound, J. T. Eiliott........----.++. 313,412 

NGI ive cedivecdcvicddeereséutest deub ebbureudned Watering stock, device for, J. H. Gilbert.......... 313,317 
Radiator, W. Kirkwood.............. | Wheel. See Carriage wheel. Vehicle wheel. 
Rail joint, C. Fisher.................. Whip socket, F. Baumgartner.....-.-..--++++..++++- 313,100 
Railway frog, 1. A. Perry Winding yarn upon shuttle bobbins or quills, 
Railway rail joint, E. A. G. Roulstone..... ‘ mechanism for, H. F. Straw 313,124 
Railway switch, C. D. Walters. :.............+.++- Windmill, G. W. Winters... ..........eeeeeeeeeeeeeee $13,148 
Railway tie, A. A. Harrison.............. Window, BE. Wagner........-- +2... sceceeeeeeeeeeeeees 313,138 
Railway tie, Vanderbilt & Campany Window shade attachment, N. F. Acers.......... ». 813,041 
Rake. See Harvester rake. Wire, barbed, A. J. Upham. ............-00eceeeeeeee 313,391 
Refrigerator, ice box, and cool storage room, J. Wire barbing machine, Matteson & Hutchins..... 313,080 

IN Ses oovc cup b dau ste ibee cdot ecbevsaseds 313,308 | Wire barbing machine, Pitts & Whiteman......... 313,108 
Regenerative furnace, G. Leuffgen................++ 313,348 | Wire stretcher, J. E. Blackmore........ ....-- é 
Regulator. See Gas regulator. Wire stretcher and support, C. Willsie 5 
Rein holder, check, J. W. Trussell...............-.+ $13,131 | Yarn for filling, preparing colored, H. F. Straw.... 313,123 
Ring. See Finger ring. Yoke, ox, H. Burns.........-cssceesececsccveeterenres 313,062 
Rocking chair, platform, J. W. Kenna.............. 313,429 ots 
Roller mill, J. W. Galloway. ............-seececeeeees 313,312 
Rolling mill, J. Hemphill............. dewutecube 313,206 DESIGNS. 
Roof, metal, L. L. Sagendorph...................... 513,376 “ 
Rotary engine, reversible, C. P. Case........ 313,055, 313,056 Badge, J. H. Whitehouse....... as ceccceescccoscsone 15,922 
Rudder attachment, W. Johnson..............++00+« 313,339 Bottle or similar vessel, J. M. Giblin ~ 
Gnddle, harness, B. F. ATOOr......06<scesccceesccoee 313,153 Bottle stand, B. A. Ohrenschall, .........00++++0++08+ 

3.979 | Carpet, J. F. Folsom. ..... 2... -cceececeneeeens 


Sails, reefing upper top, R. M. Belfrage 
Sash fastening, G. Toumshrin................. 
Sawmill dog, T. 8. Wilkin.................+.- 
Sawmill set works, T. 8. Wilkin.............. 
SP GOO, TE SOMMGGR 6 6d sidie ic ccvcccdscesecess 





Seaffold, suspended, J. Worsley............... 313,465 

Sereen for coal, etc., 8. T. Varian.................+ 313,262 

Sealskin sacque, dolman, and ulster block, P. 
ND Osi ctFi bcs cna ncsaciedecsudscsodessce 313,268 


Secondary batteries, apparatus for charging and 
discharging, W. Stanley, Jr...............0.+. .. 318,117 
Seed drill, J. J. Sweatt et al 313,250 
its is Bes CNR iso sosdic cc ccnccesvecsccnceqnens MUED 
Sewing machine, buttonhole, D. Mills... ... .313,358, 313,438 
Sewing machine buttonhole attachment, C. 8. 
so vatanbobdesdinerbebadsehsatetegessaresice 313,046 





Sewing machine ruffling and gathering attach- 

SG a ss ccncccseveccsetvasseacossecses @ 313,428 
Sewing mechanism, buttonhole, D. A 313,359 
Sheller. See Corn sheller. 


OE I PIR s 5k ccce coccebaniccutbonedsostesceces MEE 
Shoe clasp, J. L. Thomson........... . . 313,255 
Shoe clasp, Thomson & Unbehend 313,385 
Shoe clasp, J. J. Unbehend... ...............313,388, 313,389 
Shoe clasp, attaching, J. L. Thomson... be 
Shoe nail, barbed wire, H. K. Jones................. 31 
Shutter fastener, A. Van Wie 
























Carpet, O. Heinigke............... 
Curtain fabric, W. H. Roberts. 








Dish, covered, 1. W. Knowles et al..........++.+00+++ 15,914 
Gimp, furniture, C. W. Jackson 2 
Hanger, D. Nickel... ccccccsccocccccesecsccccscccosces 
Necklace, F. W. MO0re.........ccsccccsseesscccccscoes 
Necktie, J. R. Keiser ee 
Plaque, W. H. Brownell............-++--++ 
Registers, border frame for, A. Namur. 
Scarf, neck, R. Waterhouse..... aside ruantbanadecte 
Searf, ornamentation of a neck, R. Waterhouse.... 15,920 
Type, font of printing, J. West...........-++-+seeeeee 15,923 
TRADE MARKS. 
Canned shelled fish, J. & E. A. Wyman.............. 11,989 
Cod liver oil, preparation of, G. W. Laird & Co..... 11,986 
Gloves, kid, C. T. JOMES.......ccccccccccceccccccccccees 11,984 





Medicinal bitters, N. Kieffer 
Medicine for the cure of toothache, W. W. Free- 





Shirts, collars, and cuffs, Holmes & Ide 
Solution for the removal of corns, bunions, ‘and 





A cen copy of the seaitbiaiains and drawing of 








Sifter, ash, M. Reisch...........-... 
Sifter, cinder, J. Carmichael......... any patent in the foregoing list, also of any patent 
Sign, transparent, G. H. Kitchen................-.-. 313.343 | issued since 1964, will be furnished from this office for 25 
Smoke consuming farnace, F. B. Giesler........... 313,071 | cents. In ordering please state the number and date 
SE Rie Py 313,218 | of the patent desired, and remit to Munn & Co., 361 
Spring. See Printing press buffer spring. Broadway, New York. We also furnish copies of patents 
Spring clasp, J. L. Thomson..................- satied 313,257 granted prior to 1866; but at increased cost, as the 
Spring clasp, J. J. Unbehend... -+ 313,890 | specifications, not being printed, must be copied by 
Spring motor, M. H. Howell..............-2...s0ee0 313,334 | nand. 
Stair pad, T. Griffith.. soaesd >a . 313,202 
Canadian Patents may now be obtained by the 

Staking and feweling tool, atjustabie, her ve -Otin. , aaa | inventors for any of the inventions named in the fore- 
Steam engine, G. W. Price PT nan cee ean yr of 040 cach, | For full, inatrvetion 
; ¥ oun address Munn & Co., 861 Broadway, New York. Other 
Steam engine, compound, H. L. Perrine............ 313,366 | foreign patents may also be obtained. 
Steam engines, device for throttling, G. eT arn lene Ml a 

DE. Sncusdutadansadddeckisdgtusveressobepiiuba 313,365 " 
Stegm generator, D. Harmon..............2+ ssse0+s 313,327 Ddvertisements. 
Steam generator, W. Zellmer..............+++- . 313,270 
Still, pharmaceutica!, J. Berry .-»» 313,168 | Inside Page, each insertion - - - 75 cents a line. 
Stock rack, M. L. Robinson.......................... 813,373 | Back Page, ench insertion - - - $1.00 a line. 
Stopper. See Bottle stopper. (About eight words to a line.) 
Storage batteries, electrolytic liquid for, W. E. Engravings may head adver tisements at the same rate 

5 SETS fi ARABS AE ae Sa net 313,058 | per line, wp Bh at hen Aan ne f—. 
Stovepipe thimble, adjustable, A. B. Kingsland... 313,342 | tisements 1 
Stovepipe water cup, S. T. Atkin.. . 313,273 - Thursday morning to appear in newt ieoue. 





Stump palier, P. Hansen.................. . . 313,335 
Table. See Extension table. Ironing table. 

Table, T. C. Beach . 313,295 
Tanning extract, manafacture . f, T. Fr. Colin.. 313,177 
Pensa, Get C.F: BOC aoe vccccecececcevesvsccceces " $13,120 
Targets, apparatus for the manufacture of flying, 

Sb he Sicrdcccses ccarepcapeesndacosenccenes coveee Shh l1D 
Telegraph, multiplex, C.G. Burke............ . 313,298 
Telegraph, municipal, J.C. Wilson.................. BIBT 
Telegraph, printing, G. A. Cassagnes........315,175, 313,176 
Telegraphic apparatus, C. W. Williams et al.. . 313,462 
Telephone receiver and circuit breaker, com- 

bined, W. H. Eekert ef dl... ...... cc ccsccccceee 313,409 
Thermic motor, triple, W. 8. Colwell, 

313,178, 313,179, 313,181, 313,182 
Thermic motor, triple, Colwell & Davis............ 313,183 
Thermo-electric battery, D. Lautensack...... . 313,26 
Thill coupling bolt, L. M. Richardson . 313,242 
Thrashing machine, R. H. Coon . 313,299 
Tie. See Railway tie. 
Tliing, paving, and flooring slab or building block, 
composite, R. Marsh sduaedabaiianees: ae 
Tire upsetter, W. C rons. gees -.. 313,082 
Tobacco box, ete., C. H. Seales. . 313,112 
Tobacco cutter od shaver, combined, G. Ww. D. 

aiid aGiadiidedsendbhdebeortnudcdstedusada 313,259 
Tool, combination, R Ww. Arveher..- - 313,272 
Torpedo for railway signals, S. F. Allen.. seneage 313,151 
Toy spring gun, G. Elsey.... pepecscshsesnabiade 313,413 | 
Tramway, tubular, A. E. Brown..................... 313,285 
Trap. See Ball trap. 

‘Tree protector and lawn ornament, J. S. Hughes.. 313,424 
Tricycle, lady's, L. P. Valiquet................. 313,460 | 
Trough. See Feeding trough. 
‘T'ruak buffer and caster, combined, 8. M. Michel- 

DP tiddniebhel dedele bees abetdienwedacenmedniain oy 313,006 
Se I cr can daniciwebinntndenmnsitain 313,057 


‘Tub. See Mash tub. 
SOU et i i a cn es eee 313,088 
Umbrella, H. F. Sawtelle.......... 313,111 | 


Valve, differential pressure, A. Kaiser.............. 313,080 
Valve for blowing engines, P. L. Weimer.......... 313,140 
Valve lock, M. Jones... oa . 313,211 
Valve, steam act uated, i. L. Perrine edcapdui ena 313,367 
Vehicle body support, T. I. Lines.................. 3B 
Vehicle bolster stake, R. Gerner.... nde Migavomne 313.199 
Vehicle running gear, J. W. Vaughn................ 4 413,392 
Vehicle, two-wheeled, D. P. Sharp.................. 313,379 
Vehicle wheel, R. F. H. Hovet....................-5 313,209 
Velocipede, P. B. Powers... ......<cccccccccscsecence 313,234 
Velocipede pedal, C. F. Hadley...............0csc00+ 313,323 


Ventilating the hull of a navigable vessel, E. E. 
Ferrin. . 





Wagon, J.C. Pt eatin. 
Wagon brake, R. E. McC lelland.. 
Wagon brake, W. 8. Smith 
Wagon, dumping, W. P. 8 








Woodworking Machinery. 
For Plani Mills, Furniture 
and Chair ries. Car and 
Agricultural Works, © 
and Buggy Shops, and General 
Wood Workers. Manufact’d by 
e Egan Company, 
neh incinnath, ©.. U.S. A. 
{ assortment of Perin Saw Blades, 








PRINTING PRESSES. 
NATIONAL TYPE CO. 
Pata. Pa. 100-nage Book l0c 
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ene OUTFITS 
Violin, Box, 


$3.50. $7, $12, 
jos, in 


LOWEST 
= STORY, 26 Central St., Boston, 


HAWKES INK RESERVOIR 
increases the ink holding aogacty of 


7. & a? * Samples WKES. I 10 cents. 











HAWK Bayonne, N. J. 
THE PLATTSMOUTH BRIDGE.—FULL 





Neb. from plans by Chief a iene a 
m 2 neer le 
Locomotion. ‘General descripti 


Ps 
NTIFIC AMERICAN SUPPLE 
Price 0 conte. To be had att —- 
and from al newsdealers. Another article (ill 

on the same subject may be found in SUPPLEMENT, No. 
271. Price 10 cents. 
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BEFORE YOU BUY A BICYCLE 


Of any kind, send stamp to A. 

Ihio, for large fhinetiated Pres 
List of New and Seconp-Hanp MACHINES. 
Second-hand BICYCLES taken in exchange. 
BICYCLES Repa' and Niche 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving frait 
season n. The air is kept dry and pase Sw, 
out the year at a temperature of from 34 Con- 
tained in SCIENTIFIC AMERICAN SUPPLEME a No. 1 16. 
Price 10 cents. To be had at this office and of all news- 
deaiers. 


ERICSSON’S 
NEW CALORIC 
PUMPING ENGINE, 
FOR 


Dwellings & Country yw 

Simplest ! bm 

nomica! ! 

Delamater Iren Works, 
C. H. Delamater & Co., 


NOW & NW GYATMA 4 























Proprietors, 
si ’ 
4, copennity. Stee 
0 
And 4 Dearhorn St. 








THE PHOTOPHONE.—DESCRIPTION 


by Prof. Alex. Graham Bell of the now 6 (Pho- 
tophone) Sos the production and reprod ion of sound 
by means of | and ition of the 

volved therein. lenium and its properties. 

ments with selenium. Experiment wit Heh ne as a pro- 
ducer of sound. Researches by Messi ainter and 


Bell on the es of if erystalline a within 

manageable limits. onic transmitters. Ar- 

of tu aa e reproduction of sound 

by yy light. Non-electric photophone receivers. Contained 

in SCIENTIFIC AMERICAN SUPPLEMENT, No. 246, 

Sitce ® conte. To be had at this office and from all news. 
ers. 














NEW BOOKS. 


“Dynamo Electric Machinery 


A Manual for Students of Electrotechnics. 

By SILVANUS P. THOMPSON, B.A., D.Sc. 
408 pages, 8vo, cloth, illustrated by 230 engravings. 
Price $5.00. 


List of Contents and Catalogue of Electrical Books 
sent on application. 


E. & F.N. SPON, 35 MURRAY ST, NEW YORK. 
FRICTION CLUTCH 





= Pulleys and Cut-off Couplings. 


JAS. HUNTER & SON, North Adams, Mass. 





peereee! gaicl Safe! | 





BALDN ESS.—BY GEORGE H. ROHE, 
>. . A brief but Highly Useful paper, showing the 
of Baldness, how Dandruff is_ produced, why the 

iair fi falls off, with explanations of Kafosi’s Prompt and 


Effectual Remedy and Kecipe for the same; together 
with Directions and General Advice for Preventing 
Baldness, Restoring and Preserving the Huir. This AL 


one of the non. Useful, Practical. and Valuable ‘Pa 
concerning the Treatment of Baldness ever pub 
Contained in SUPPLEMENT 461. Price 10 cents. 
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Wiley & Russell Mfc. Ce., Greenfield, Mass. 
OUR STRONG ARE a 


RELIA 
STRONG rs ‘y s 


$ our own selectio; 


for BU. te $4 
ROSES B MAIL 10 for NE DOLLA 
poe Sieecesatae 


TRANSMISSION OF POWER TO A DIS. 
tance.—By Arthur Achard. A paper d before the 
aibeaben ot Mechanical Engineers. ing a summary 

the practical results obtained in the transmission of 





. ‘Transmission by 
IV. Transmission b bi Hlectricity. General resu 
by the seve isis one of the most 





SNYDER ENGINE CO., 





12 Cortlandt Street, New York. 
Builders of Steam Launches, Engines, Boilers, Pro | 
Wheels, etc. Send stamp for 2 page list of Boa 
factory Engines, new and Second-hand Steam Fall og 














VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting |etters to the editor bp re SCIENTIFIC 
AMERICAN on the guestion of the s ice boats, de. 
monstrating how and why it is that these craft sail 
faster than the wind which propels, nen. Tilust; 
with 10 explanatory Cc in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 7) cents. To 
be had at this office and from all newsdealers. 


we TELEREMA 


A Satisfactory Substitute for 
| the Telephone, for Short Pri- 
vate Lines, Speaking Tube 


SEND POR CATALOGUE. 
H. E. HUSTON & CO. 
Monticello, Illinois. 
Mention this Publication. 

















A. W. STEVENS & SON. AUBURN, N. ) 
Manufacturers of French Buhr Stone Corn’and F 

ills, Power Corn Shellers, Grain Thrashers and Scone 
os ‘Piain and Traction Engines. Send for circulars. 


ROOFING. 


For steep or flat roofs. Applied ordin. work 
at one-third the cost og tin. ae ee and oa les tree. 
Agents wanted. T. >} NEW. 32 John Street, New York. 











DOUBLE BOATS. —TWENTY-ONE IL. 


lustrations of gee Soule boats, the general 
Saaee =r =F ich are so clearly shown as to 
no 
date of patent pS Contained 
in SCIENTIFIC AMERICAN SUrPLraanr, No. 333, 
cents. To be had at this office and from all 
newsdealers. 








THE CELEBRATED 
RACINE BOATS 
and CANOES, 


ALSO ALL KINDS OF 


*LAPSTREAK BOATS. 


We build to order anything in the boat line. 
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Wagon, dumping, F. 'T. Tarbox.............<. cs 


THOS. ) 
KANE & GO., :2ox F.) 


187 and 139 Wabash Ave., 


2 New Catalogue of Valuable Papers 


— in Scyumrseree AMERICAN SUPPLEMENT, sent 
of charge to any ress 
MUNN & CO., 361 Broadway, N. Y. 





PRACTICAL USES IF ELECTRICITY.— 
By Frof. Charles A. Young. An interest essay, in 
which the author discusses, in an untechnica! man- 


ner, the extent and variety of the existing applications 


of electricity to the arts of life, and the reasons for ex- 

gecting th rapid xeultipiication in the near future, 

he tel bh ane = Electric alarms. Trans- 

mission of vy electricity. La ag in the man- 

chines’ “fasctie ett, " ogto-mugnetic engines 

ight. ro-magD 

ys. Plowl y electricity. El pile 

drivers. ricity in m e and to 2g nomtanet 
in SCIENTI¥YIC AMERICAN P NT, No. 

cents, this office and from ail 

newsdealers. 








FIFIELD, 


MANUFACTURER 


FURNISHED ON 
APPLICATION, 








MACHINES FOR PRODUCING ¢ COLD 


Air.—A paper read by Mr. T. B ie 
Insistution’o of Mechanical’ nee Boe 
— Srecstotion of each of t i ritherto 
‘ ~ Fog acing Lo ars ; ae as the rio de- 
construct . wor! great] 
proved for ‘orm of <=) i= od the came urpose * 
Zz giv 
of thee machines ay ohiaruc Wf eatme gt onces 
past —— to “ari 5,000 cubie feet o 
So re ¢ Awearea Mt 











tained b 
valuable, on and Speermaaive ve, avers on the 
mtly published. SCIENTIFIC 


AMERICAN f SUPPLEMENT, Ag 274 aad 276. Price 
10 cents each. had at this office and from all 
bewsdealers. 





LAST CHANCE 


To obtain Government Lands free—that are suitable 
for general farming and stock raising purposes—before 
change of laws as per bills now pending in Congress. 


320" THE DEVILS LAKE, 
TURTLE MOUNTAIN, 
And Mouse River Country 


NORTH ACRES : Tributary 
DAKOTA i en 


Over 2,000,000 Acres of R. R. Lands in Minne- 
sota at the low price of $3.00 per acre and upwards. 


Sectional Map and full particulars mailed “= FREE EF 


free to any address by C. H.WARREN, 
A New Drill rill Chuck. 


Gen’l Pass. Agent, % Paul, Minn. and 
Manitoba R. R., St. Paut, Munn. 





THE HARTFORD. 
No. 1 holds 0 to 1 in. Brice, $3. -00. 
No. 2 holds 0 to 4, in, Price, $8.00. 


2” It cannot be excelled. Address 
A. F. CUSHMAN, Hartford, Conn. 
Or any dealer in machinists’ Tools. 








HIGH RAILWAY rot rial rot th W. 
Barnet Le Van iption 9 t ti ‘ip 0 eo “new 
departure ”’ locom og by Burnham, 
& Co.), from Phiadctphia to =, City —_ Te- 
turn. Account of 5 e between stations oing 
and coming. Steaming capacity « the new soem ive 
A eg A ot in iles r bose of thes es 
sin m 
Joey Euro Xe M ween rica. Contained n SCIENTIFIC 
AMERICAN SUPPLEMENT, No. ‘240. rice 10 cents. To 
be had at this office and from all newsdealers. 


VAPORATING FRUIT 





Fall on improved 
methods 9ehan Profit, prices 
AMERICAN MAN’F’G CO. 
“BOX R.” WAYNESBORO, PA, 
PERFECT 


nn Wee eee FILE 











FP . std pamplets. id been ‘rece A rimproved 


Ay ey he SCIEXTIFI 
ERICAN and SCIENTI 


Cc AMERICAN , Rok, abe 
r for the low price of $1.50 dA ae, < or 
eatin xy ing 


at the 
ty «ep earnanteregmenan 


nscription 
ty MUNN & CO., 





ecessary for 
Publishers ScrmTIFIC AMERICAN. 
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Scientific 





(Founded by Mathew Oarey,1785.Oentenary January 25,1885.) 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, 
BOOKSELLERS «214 IMPORTERS, 


810 WALNUT ST., PHILADELPAIA, PA. 
Have Recently Published: 
The eo Commis lete Practical 5 a By JosHUA 


tonl thoreughly 


(0 iaiee Described and Illustrated. By 
THOMAS H. WALTON, Illustrated by | 
ul and elaborate plates, after Kceual Worki 


d Apparatus. 4to 
Leat Bei descripti 
p Mapniectere se Legis Mei eerie 


The 
| 
of hing, ef and Dy of Leather. To whieh are add. 
ed comp! ‘ete lists of all American Patents formaterials, 
processes tools, and es for ——— Carrying, 
etc. By CHARLES T. DAVIS. 302 engravings and 12 sam- 
ples of dyed leather. 8vo, 824 pages, 

A Practical Treatise on the Manufacture of 
Bricks, Tiles, Terra. Cotta, mprising 
every important roduct of ‘clay emenoves _ Archi- 
tecture, Engin , the Blast Furnace, f —] 
etc., including etailed descriptions of "the m 
modern machines, tools, kilns. 4. kiln roofs. By 

CHARLES T. DAYIB. Illustrated by 228 


8v 
A 6 piactical’ Wroatine on the raw materials and fobrt- 
cation of Glue, Gelatine, Gelatine Ven enous and ma ea, | I 


Cements, Pastes, M 
German of F “TF Dawidowsky by Wie T. Baas, Ie 


rated Wings. 12mo, 

olefin Maniputations, A Practical Guide 
for the Gold and - ver Electro-Plater and Galvano- 
plastic baby Wa. H. WAHL, Pb.D., Secretary 
oft the Franklin 1m tute. Lilustrated by 189 engrav- 
ings. 8vo, 656 pages, $7.50 

The Architect’s and Builder's P. Pocket Compan- 
jon and Price Book, By FRANK W. VOGDES, 

ed edition, 368 

pages, full-bound pocket-book form, gilt edges, oS; | 
clot 

Medern American Locomotive Engines. Their 
Design, Construction, and manege ment. By EMORY 
EDWARDS. Illustrat 

The Practical Steam mginoers Guide in the de- | 
sign, construction, and management of American Sta- 
tionary, Portable, and Steam Fire nes, Steam 
Pumps, Boilers, Injectors, Governors, Pistons and 
Rings, Safety Valves, and Steam tng By Emory 
EDWARDS. 119 engravings. Pages $2.50 | 

A Catechiqn « 4 she Tantas = Steam | 
the use of Firemen, and 
a ieowats. ey illustrations. is edition, ren 


Architect. A new revised Fi, enl 


ne. ‘For 


vised. e m x 
Modern . — a ‘Engines, Boilers aud Screw 
Propellers, their ra and construction. Showing 
the present practice of the most eminent neers 
and Engine Builders in the United States. By Emory 
EDWARDS. 30 large and elaborate plates of Ameri- 
can Engines, Boilers, aad Propellers. 4to, ® $5.00 


(The above or any of our Books sent by mail, +f 
publication 


Renee, ae prices, to any address 
Practical and 
spore yOupeingae of a nd Selenite Boss, 


a covering every prone) at Sotniee applied to he A 
sent - free, and free af Postage to 


ireced by a engravings. th great part re rewritten, | 


American. 











| 
| 








SHIPMAN ENGINE C0. 





AWeltigai ie IRON C U 


EAM HE ATING 





Ses illus. article in SCIENTIFIC AMBRICAN Sept. 13, = 





POINTERS for Users of Steam Poms. 
Van Duzen’s Patent Steam Pump 
Can Pump } Sandy yo (is 
or impure > 
Wateror Liquids. \ Efficient. 
Has no moving parts. consequently no 
wear, no repairs. no trouble. rehasers 
assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc.. made of lron. 
Demand this Pump of your dealer and 
take no cheap su itute. We make Ten 
Sizes. Prices from $7 to Ca ities from 100 to 
3,000 gallons Cialoge State for what purpose wanted 


| send e of * 
| VAN DUZEN & TIFT, Cincinnati, 0. 


LUNKENHEIMER’S 


NEW AUTOMATIC 


LOOSE PULLEY OILER 





| 





| 






and efficient Oiler 





The MARCH 14th and 28th issues of 


Will be SPECIAL EXPOSITION) numbers. 

The Publisher personally visited New Orleans, and 
under his direct supervision a most e pabevase, terse, 
ably written, and handsomely illustrat review 
of the Exposition, and the leading exhibits was prepared. 

This isthe best, most complete, and most satis- 
factery account of the Exposition yet eS and 
should be read both by those who intend visiting New 
Orleans and those who do not. 

Order the two numbers from Yo"y, powndonler, 
and continue the paper if you like It only costs 1 
cents every other wee 

On receipt of 20 cents, both numbers will be mailed di- 
rect from publication office; or remit $2.00; and 7S the 
issues from Jan. Ist until the end of the year. — 
INDUS®RIAL AMERICA, 9 Murray Street, New York. 





IMPROVED FOOT axo POWER LATHES 
AND MACHINISTS TOOLS. 
SUES FREE. — LATHES ON TRIAL 


SEBASTIAN, MAY & CO 


vy. PEARL SL.CINCINNATI, © 








VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 


PROVIDENCE, R, I. 


DRAWING 
INSTRUMENTS. | "#282." 


WORK SHOPS ¥ 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 


Barnes’ Patent Foot Pow 
machinery can com with steam 
power. Sold on trial, Metal and 
woodworkers send for prices. Illus- 
trated catalogue free. 


W, F. & Jno. Barnes Co., 
Rockford, III. 
Address No. 1999 Main St. 


Easily made handlin Lor goods. 
ae all others. by every- 
een Seoniuen on success. ° 


pedaling. No 3 epee. No risk. 
Fasily carried. Easily aon, Easily sold. $10 a day; 
$500 a month; $7000 a 
roy alincome, Agent w rites: “My 

$14 in less than four hours.” SAMP 
Pam ~t for 2 cent — (no ). Tress 
SPEAR MFC. CO., 188 W. 5th St., Cincinnati,O 


PATENTS. 


MESSRS. MUNN & CO.. in connection with the pub- | 
heation of tae ScrgeNTreic AMFRICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors, 

In this line of business they have had forty years’ 
experience, and now have unequaled facilities for | 
the preparation of Patent Drawings, Specifications, and | 
the prosecution of Applications for Patents in the 
Cited States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
‘ntrusted to them is done with special care and prompt- 
hess, On very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
Signments, Rejected Cases, Hints on the Sale of Pa- 
ite pei ¢ is of Forei 

sen 
Paten Laws. ites ea ens a pom cccuring 
patents in all the principal countries of the world. 


MUNN & ©o. Sqieetpers of Patents, 
~ New York. 
CH OFFICE Comer “F and Th Streets, 





lllustrated catalogue 
sent on application to 
Wm. T. —— 


















We 


usands no ng 
wife ond mezeelt made Gold Piating; also, Bronze and Brass Solutions. Com- 


THE HARDEN STAR HAND GRENADE 


PIRE EXTINGUISHER 


Puts Out Fire Instantly. 
See editorial notice in SCIENTIFIC AMERI- 
CAN of November 22d, 1884. 

Send for circulars. Address 

Hardes Hand Grenade Fire —— Co., 
206 W shah Ave. Culeon m6 

ver S ae 
$4 West Broadway. ‘New York. 









SHIPMAN STEAM ENGINE, 
A BOAT AND STATIONARY ENCINE. 
Noskilled attendant required! Safe from fire and 


rFurtcrEsS 
Incleding crating, and free detiv- 


on cars or to express company 6 
office from any one of oun aga 
factories. 


explosion! No expense when engine stops! ae _ as. = 
Enoins 1, to 
—Steam in FIVE minutes.— No. 2 aay is Rian 3 
Runs ten hours on less than 3 Gallons of Kerosene. See " No. ayfall 9 WoPLos. 
illustrated article in this paper, September | 3. 





Illustrated Cataloguce on 


55 Franklin §t., Boston i awh - | 














PLE +" CIRC 

TEWART 
COURTLAND/ST, NEW-YORK 
} 








GOLD CHLORINATION IN CALIFOR- 
|= An interesting panes by F. D. Browning, E.M.. de- 
scribing the moge 7) lorinating goid as practiced ir 


Grass Va'ley, Cal.—The ore and its treatment. Mi! 


roasti ch Seen eaens and prociesety x - 
on Preparation of nts. . 


traction of silver. 
The chlorination works. Tilustrated 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT 


45. Price 1 cents. To be had at this office and 


m all newsdealers. 






ROOTS NEW [RON BLOWER 












POstTrIvs BLAST. 


RON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower. 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

8. S. TOWNSEND, Gen. Agt.,2#Cortland St., 9 Dey Bt, 


COOKE & CO., Sellin Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Streen 


NEw YORK. 
SEND FOR | PRICED CATALOGUE 








Send “stamp | for ‘gpeci- 

men copy of Banjo and 

sary Guitar Journal, the finest 

thing out; music, news, 

and information on both. instruments. Subscription, 
¢ents a year. No postal cards noticed. Address 


s. Ss. STEaYART, 
Ne. 412 Nerth Sth “treet, 
Philadeiphia, Pa. 








_ -——- 

















STEERS BEARD ELIXIR 
Pores: luxeriant Mastnehe, Whis 
hers. or hair on bald heads im 2) to 
» we dors. No injury, Pasily coset. 
Beste the Tet. dor 9 Phas dove 
prove Won or yy 
ML. 


or oilver. SLi aie re OF Agent, Palatine, Like 








The Cheapest and Best Lubricator. 


itive. It has less parts than an 





glass tubes, and guarantee th 
Most reliable 


giass. A specialty is our Sma 
Engine and Pump Lubricator. 


Eiolland dé Thompson, 
217 River Street, Troy, N. 


Leffel Water Wheels, 


With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 
FINE NEW PAMPHLET FOR 1883 
Sent free to those interested. 
JAMES LEFFEL & C0., 

Springfield, Ohio. 
110 Liberty St., N. Y. City. 















The feed is very plain and pos. 
oiler yet produced. We avoid 
The new and 


giass is almost everlasting. A , : ~ 
Shild can replace the new shape MEDICINES by the Marston Bolus; the 


“WeakNervousMen 


Who suffer from Debility, Premature 
e Decay and Exhausted Powers, certainl 
rmanentiy cured without STOMACE 


y 


ll new plan of treating Nervous Debility, Physical 
Decay, &o, Endorsed by thousands who have 
been restored to full and perfect manhood, 
#@ Sealed treatise sent free, Varicocele 


Yv. cured without Surgery. Address 


MARSTON REMEDY ©O., or DR. H. TRESKOW, 
46 West (4th Street, New York. - 


KNOW 7] 


A GREAT MEDICAL WORK ON MANHOOD. 





—————$—_—_—_—_—____—_——_ | Exhausted Vitality, Nervous and Physica! Debility, Pre- 
THE BUILDERS OF ALL DESCRIPTION OF 


b 
PUSEY & JONES co old. It contains 125 prescriptions forall acute and 
* eronte jam, ye MY of wales o Javanese? : 
ound by the author, whose experience for 2 years ts 
Wilmington, Delaware. such as probably never before fel! to the lot of any 


| mature Decline in Man, and the untold miseries flesh is 
eirto. A book for every man, young, middle-aged, and 


Fryuicen. Three hundred pages, bound in beautiful 





and July 20th, 1880. to Mr. 8. L. Ma 
the superintendence of Mr. Marsden, 


REL FOUNDRY A 





the ie ot Blake Crushers in this count! 


ROCK BREAKERS AND ORE CRUSHERS. 


Wo manetacture ont sup ly = short notice ana i lowest 
taining nvention dese: in Letters togeth- 

er with New AND VALUABI.E IMPROVEMENTS, for which Letters Patent were granted May lith {V¢ Sample. 6 cents. Send now. Gold medal awarded 
rsden All Crushers supplied by us are constructed under 


st rates, Stone and Ore Crushers con 
issued to Eli W " Blake, June 1th. 1858, t 


who, for the 
one Englan 


ND MACHIN E CO.. ‘Masetic., Ansonia, Conn, 


COPELAND & BACON, Agents. New York. 


fifteen years, has been connected with 


french muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense- -mechanical, liter- 
ary, and professiena!—than any other work sold in this 
| country for $2.50, or the money will be refunded in every 
instance. Price only $1.00 by mail, postpaid. Wlustra- 





the author by the National Medica! Association, to the 
officers of which he refers 
Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No.4 Bulfinch Street, Boston, Mass., who ma 
| be consulted on all diseases requiring ‘skill and experi- 
nce. 








An espana? 
Simple, Safe, 
Four sizes: 1 H. P. 





ECONOMIC MOTOR CO.’S 


GAS ENGINES. 


Best in pemeiple, workmanship, and materials. 
smal! Motor adapted to all uses. 


Economical, Durable. 
, 4¢ H. P., 1 man power, and a Sewing Machine Motor. 


Send for Circulars. 


ECONOMIC MOTOR CO., 


12 CORTLANDT STREET, NEW YORK. 





WESTON DYNAMO-ELECTRIC MACHINE 


The undersigned, sole agents for the above machine 


“ELECTROPLATING AND ELECTROTYPING, 


refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,0 now in use. 
Are also manufacturers of Pure Nickel Anodes, 
Nickel Salts, Polishing Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 





plete outfits for plating. Estimates and catalogues fur- 


SMITH’S PATENT 


ELT FASTENER 







ualed for fastening 
LEA TH _ Ww Rt B- 

eR TTON 
BE a. 


THE ONLY FASTENER 
that will run under 
tighteners, on patent 
rolis in flour mills, and 


Electric Light machines. 
EASIER TO APPLY 
THAN LACINGS, AND 





nished upon application. 


. —— \JAh ar 
HANS )N VAN WINKLE & LO 
EF ACENTS ATE . 


IVLO a 


New York Office, 92 and 94 Liberty St. 








=a TO LAY A DRAIN.—A PAPER | 
. M. Allen, treat of the practical and thoro “ 
p dan S of the work of drain lines. Contained 
pl aut AMERICAN SUPPLEMENT, No. 445. Price 
Wcents. Tobe had at this office and from al) news- 
| dealers. 











THE PAYNE. AUTOMATIC ENCINE 


es inore power from same amount 


He water than 


engines warranted. 
Send 


3333 
P. .é Bex 1207 
Or our General Sales Office, 8 Liberty St. po esc 












oat MORE ECONOMI- 
L. 


Pat. Sept. 20,81; Ang. 15, °82; June 16, we 


PRICE LIST. i 
No.1. For large drive be Its, per box of 100, $2.00 
No.2. For. Cotton m0, 1.75 


No. 3. For Rubber ge, tlie: 100, 1.50 
No.4. For single Leather belts, per box, 1.3% 
Combination Punch with guides and mippere, 1.% 
Reamers for taking fasteners out, 35 


TEMPER, and MONEY. Manufactur 


H. D. EDWARDS & CO., 


No. 16, 18, and 20 Woodward Avenue. 
Detreit, Mich. 


Manufacturers Of Oak Leather Belting, Agents for J. B. 
Hoyt & Co., N. Y. Belting and Packing Co., Eureka Fire 


TRY THEM! They will save you toes of Tre, | 
by 


Hose Co., Cotton Belting Mill Supplies. 


THE DINGEE & CONARD CO’S 
BEAUTIFUL EVER-BLOOMING 





Roser wer serene Bot 


Sie tS for BS y So for’ 





all 
65; 10012 81 


OTHER VARIETIES ES 2,31 10 £08 $ 1 


FOREIGN PATENTS. 
Their Cost Reduced. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
| duced the obstacle of cost is no longer in the way of a 
| large proportion of our inventors patenting their inven- 
tions abroad 

CANADA,.—The cost of a patent In Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 





Brunswick, ova Scotia, British Columbia,and Mapi- 
toba. 
The number of our patentees who avai! themselves of 
Are positively un-/| the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 
ENGLAND.—The new English law, which went into 
torce on Jan. ist. enables parties to secure patents in 


Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales,lreland and the 
Channe! Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
| goods are sentto every quarter of the globe. A good 
| invention is like!y to realize as much for the patentee 
jin England as bis United States patent produces for 
him at herne. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britaiu, where bis rights are as weil pro- 
| tected as in the United States. 
| OTHER COUNTRIES.—Patents are also obtained 
| on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 
| An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AMERICAN to establish 
| competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
| ly done and their interescs faithfully guarded. 

A pampblet containing a synopsis of the patent laws 
of all count ries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (0.,, Editors and Proprietors of Tar Sc1- 
ENTIFIC AMERICAN, cordially invite all perscns desiring 
any information reiative to patents, or the registry of 
trade-marks, in thie country or abroad, to cal! at their 
offices, 61 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mai! promptly 
answered. 

Address, MUNN & CO., 
Publishers — Patent Solicitors, 


36) Broadway, New Y ork. 
Fan Minha + 7th Streets, opposite Patent 
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Shdvertivements. 


sid hi rtien - « - 75 cents a line. 
Back ¥ ane. each jnsertten --- $1.00 a line. 


(About eight words to a line.) 
~@ may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 


tisements must be received at publication office as early 
as Thursday morning to appear in next issue 











SUMMARY OF 
FORTIETH ANNUAL REPORT 


OF THE 


New-York Life Insurance C0. 


BUSINESS OF ' 1884. 
REVENUE ACCOUNT. 


Premium Receipts ............-.ccrsceceeeeeeees $11, 268,850.76 
Interest Receipta b naindspsakiewaennecaaees . 2,971,624.68 


a eee eye $14,240,475.39 





Scientific American. 
PATENT RIVETED MONARCH RUBBER BELTING. 


The Best in the World. 


Specially adapted for use in PAPER veo SAW MILLS, and on 
THRESHING MAC 


THE GUTTA PERCHA and RUBBER MFC. CO., 
Chicago, n Francisco, T 








The Best in the World. 


We make the Best Packing that can be made regardless 
of cost. Users will sustain us by calling for the “ JEN- 
KINS STANDARD PACKING.” 

Our“ Trade Mark” is stamped on every sheet. None 
genuine unless so stamped. §#~ Send for Price List * B.” 

JENKINS BROS., 


71 John Street, N. Y. 79 Kilby Street, Boston. 


Clark's Steel Cased Rubber Wheel, 


FOR ROLLER SKATES. 














moe  QUickatFigures. 


| A “A collection of valuable Paice and Short-cuts for busi- 
calculations. It includes and fully explains the 

| ous LIGHTNING METHOD oF ADDITION. and the 
| ee, Method of Multiplication, besides pe 4 other 
contractions by which results are obtained 











DISBURSEMENT ACCOUNT. 


Paid Death-claims. ...........-2..ceccceeeeeeeeces 2. 175.79 | 
« Ruwalties Dividends, aad” Surrender 
s, 

Val es... eevecceseeeveseces epeveeseoeerons 3, 3,608, 970.85 

_ Total Paid Policy-holders...............- $6,734,965.14 
New Polictes tasa@d..................0-c0.cedeee 17,463 
New Insurance written. .............. 60.6 ..c eens $61,484,550 

CONDITION Jan. 1, 1885. 


Cash AQeete............2.22....sesesseceoeceees $50,283,753.57 
Sarplus (Company’s Standard)............ $4,371,014. | 
Surplus by State Standard (estimated). idetanasiie $10,000, 000 | 


I I MN oo Rin as acasniecedecetcbecvesee 8,047 
Insurance in force. . b ébvis <tbe $229,300 
Increase in Ansets, OE: <<. ccsdebcae "> $3,740,350. 





Death- (3801771721 I neome (388% $2,317,889 
claims { 1982, isa from {ie 3 ae 
1883, 2268 2'712,363 


paid | jaea) 9257-175 interest | 3554" 9'971)624 








CashfA ssets. Amount at risk. 
Jan: btw, fe Yan: 1 a’ "tn roan 
ion E bee setae jun tier batt 
Jan. L > Hi, 59,288, 753 Jan. 1, 1885, 229,382,566 
The ‘Latest Advance in Life Insurance 

Nou-Forfeiting Limited Tontine Policy 


NEW-YORK LIFE 


\ 
Insurance Co. 


A Policy combining the Non-forfeitture fepteres, origi- 
nated by the New YORK LIFE in 18), with the” Privi- 
leges and Profits of its popular “ Tontine Investment 


Policy.” 
IT FURNISHES: ‘ 
1. Term Insurance at low rates, with surplus accumu- 


lations at compound interest. 
2. The privilege of continuing r insutance at origi- 
rates after your Tontine Pi e 
3. The entire Cash Value of your Policy in Ten, Fif- 
om, or Twenty years, on the of full legal reserve. 
» A of one month in payment <p dur- 
ing which time your indemnity will be red. 
Protection against loss,in case of d 
ment of premium after three ears, me ee guarantee of 
a ered policy—as upon ordinary po ci 


MORRIS FRANKLIN, President. 
WILLIAM H. BEERS, Vice-President and Actuary. 
HENRY TUCK, 24 Vice-President. 

THEopoRE M. BANTA, Cashier. 

D. O’DELL, Superintendent of Agencies, 


Henny TUCK, M.D., 
A. Hoytineton, M.D., } Medical Directors. 
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ASBESTOS 








i 


PISTON PACKING. 





mproved elastic Asbestos Piaton Pac is com- 

a a the best quality of pare Asbestos fiber, and 

‘iorms the most perfect, -ompact, and durable Packing 
ever produced for Jocomotive, marine, and other engines, 
valve-stems, etc. It cif tube less vil than any other, ne 
to a great extent self-lubricating, and wears ten times 
as long as ordinary packings. It is proof against acids. 

Asbestos Wick Papkiog: 

Asbestos Mili Boar 
A yom Gaskets’ and Rin 
os and Rubber Tape and Cloth. 


Asbestos Boiler Coverings. 


Our ASBESTOS CEMENT FELTING is the most ef- 
fective and durable NON-CORDUCTING COVERING 
for STEAM PIPES, BO ane, STILLS, and other 


Steam-Heated com 

fibre and a cementing compound, which forms a light, 
yrous Covering, partaking of the nature of a Felt and a 

Cement. it can be easily applied by any one. 


| fap rapidly and correctly. It commences where the text-book 
eaves off. Price $1, postpaid. THE WoopBURY Co., 
i O. Box 3608.) 105 Summer St., Boston, M Mass. 





| en ae be D 


OLD ROLLED 








SHAFTING. 


PF that this shafting has 75 per cen 
an a finer finish. and is truer to gauge, = an 







PENNSYLVANIA 
DAMON DRILL C0 







































other n use renders it undoubtedly the most fe, chan. ay 
sole manufacturers of the CKELEBRATKD 
CoLi.ts INS’ Pat.COUPLING, and pasntes Pulleys, H 
of the most approved Te Price list matle 
application to ONES AUGHLINS. Limited, - 
Street, 2d a d3da Avenues, Pittsbarg, Pa. 
be 7 Lake end Canal Sts., Chicago, ii. 
2” Stocks oe oe suena in store and for sale by 
FUL Ak FITZ, Boston, Hoes, 
Geo. Place Seakteaey ‘Aeney. 1a Chambers St., 
BRIGHT, CLEAR WATER —__—- —— 
guaranteed inall cases, at low ER HYATE { = wm. A. HARES, 
cost, and in —, from 5% Providence, RK. 1. (Park St.), Six minutes’ walk West fromstation. 
gals. to 5,000 gal Original and Only Builder of the 
HARRIS-CORLISS ENCINE, 
With Harris. Pat. Improvements, from 10 to 1,000 H. P. 


Send for copy Engineer’s and Steam User's 
_ nem, By J.W.Hiil, M.E. Prise St. as. 








E WILL cil , until MARCH 1 
guneuinEr TERS: 
WITH ROLL MUSIC. 
MAMMOTH TH CATALOGUE . LANTERNS, 
HARBACH H ORGAN co. PHILAD'A, PA. PA. 


N TYPE WRITER $8 


ready for a 000 « 
lant. Send for Circular stat- 
ng r czoe saw advert! 


THE NEWARK FILTERING PoMrAany, 
MERCE ST., NEWARK, 


THE CAMERON STHAM PUMP. 


STANDARD OF EXC 
30,000 IN USE. 


MANUFACTURED SOLELY BY 






















HOTOGRAPHIO OUTFITS fpr ginsctit: 
Figs WoW aa WA Tas EY ‘Corr snoceseorsto R. 


Price List free to any address. 


KORTING UNIVERSAL 


povste Tus. INJECTOR 
4 = FOR BOILER FEEDING. 
by one handle. 

WILL LIFT HOT WATER. 


oa sare comer Pn ag a 








NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SENM FOR DESCRIPTIVE CIRCULAR. THE POPULAR STEEDS 

OFFICES AND WAREROOMS: = oa weent.—— 

Philada.,12th & Thom Sts. | Ni 1 bert 
Boston, &1 Oliver St. uit ibs m 
Augusta, Ga., 1026 Hepa St. | Nenver, Col., 488 Blake 
San sco, Cal.,2 Califor-| Street. 

nia Street. ( ‘hicago, Il., 204 Lake St. 


to seil our Rubber Stam Free catal ” t 
IT PAYS to. Agents. FOLJAMBE 4 6O., Cle Cleveland, ” 


Standard Tetiiodee r 


Accurate, oy 7 WASHINGTON BOSTON : 
relate 





FOR LADIES 
— AND — 
GENTLEMEN - 








12 WARREN ST.NEW YOR! 














Legible. (7@ MICHIGAN AVE. CHICA 
SIZES OF DIALS, 5 | — “tt 
and s incHES. | SPEAKING TELEPHONES. 
FOR SALE BY THE AMERICAN BELL TELEPHONE COMPANY, 
THE TRADE. W. 3. vounms, W.R-DuIVER, TREO. N.Vatt, 
Manufactured and Warrant- Alexander Graham Heil's patent of March 7, 1876, 
ed by the owned by company, evzece of 


STANDARD THERMOMETER CO., |: —e et oe eae 


sstetetete 
Commissioner of Patents and the U. 8. Circuit Court | 
PEABODY, MASS. 





A Het Bi Cement Felting, 
== Air ir Qhamber © Covering, 
me and ais Woven Felt. 


We also manufacture Asbestos Cloths, Asbestos Cord, 
Twine, Yarn, and Sewing Twine, Asbestos Sheathing, 
Asbestos Paper, Asbestos Gasket and Retort Cementa, 
Sheathing Felts, Ete., also the Standard 


ASBESTOS ROOFING 
LIQUID PAINTS, PURE COLORS, ETC, 
DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 


H.W. JOHNS M’P’CCo., 
87 Maiden Lane, New York. 
1%5 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 
Billiter House, Billiter Street, London. 








the validity of the patent has been s' ned in the Cir- | 
cuit on final hearingin a contested case,and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and eres all the other | 


General Agents, 


can be ured directly or through the authorized 
oooues the compan 
In all the principa! cities of the United States Ali telephones obtained except trom this company, or 


its authorized licensees. are | 
. 8e) . and users will be 
Information furnished t upon Spepention. 


Seibert Cylinder Oil Cup Co.,| atisien’s Cts wtietong comrany. 


9. k Street, Boston, Mass. 


and Canada. sae. and the 





The 















Lay for Tancune i ; 466 
Murinevundseationary | THO “* MONITOR.” Poth te ort 
ngine <7 veers under | 4 NEW LIFTING AND NON- 
LIFTING INJECTOR. 


Patents: with wiht Fea 


ate te aH 

















TAKE NOTICE. bad 
“Sight Feed” is a "hues tele Patent 
wey thts Com 
eee Kael eaten am io the ie EJECTORS 
Massac ustts, 
Kir x . 
coneb by ua, seater eal ash, a. Water Elevators, 
br gry Ritecein vag 8 shall ¥ig- e ater 
Wi 
The Seibert Cy. ~ me a a Patent nreay La- 
The oder p ve. Seeemaaee. 
35 Oliver on AT MAN MANUFACTURING COMPANY, 


The A, S, CAMERON STEAM PUMP WORKS, Foot East 23d St., New York. 


ion decided this to be the true meaning of his claim; | 


i tele; ~4.> inventions of Bed Edison, ee Gray, | 
e. Phelps, Watson. and others. 
‘Descriptive catalogues fo rwarded on cation.) 
Telephones for |'rivate ].ine, Club, and meat systems 


[March 21, 188s. 








ALCHOLEDN SE. 


A perfect substicate for plcohel inall factur- 
ing am nd mechanical p' och ines ih prac ce. Buf 
falo Alcholene Co., Bul io, N. a Y. Office, 1% Water St 











GAS CONSUMERS. 


= use of our Im ed Moderator will save = 15 to 
bebe.” Simple, reliat lab  cecuretermmetaiiic. Works we = 
8 mple, re! m c. orks where 
others fail. How AK 


oat 
Pander, N.Y. 


Steel Castings 


from \ to 15,000 Ib. weight, true to pattern, of Lang ualed 
| see as , toughness, and —— 20,00 Crank Shafts 
| and 15,000 Gear Wheels of this steel now aha. 4 prove 

-- teular and pol . x £ Stee: Castings ‘Send tor 


reuCHES TERS’ ai 3 Cc brass dt Philadel Sista’ Pa, 


CABINET WOODS 


AND MAHOGANY. 
GEO. W. READ & CO., 
BAND AND VENEER SAW AND CUTTING MILLS, 
186 to 200 LEWIS STREET, N. ¥. 


The Scientific American. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


Published Weekly, $8.20 a Year; $1.60 Six Menthe. 


| This unrivaled periodical, now in its forty-first year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it p in popu ar 
style a descriptive record of the most novel. interesting, 
and important advances in Science, Arts, and Manufac- 
, tures, ete rane pen cemahwigydarres in respect ty 
| New Discoveries and Impr bracing Machin- 
‘ery, Mechanical Works, Ruginecring in all branches, 
Chemistry, Metallurgy. Electricity, Light. Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
| tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes bun- 
dreds of useful suggestiuns for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
every Dwelling. Shop, Office, School, or Library. Work- 
| men, Foremen, Engineers, Superintendents, Directors, 
| Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every wulk 
and profession in life, will derive benefit from a regular 
reading of THR SCIENTIFIC AMERICAN. 

| Terms for the United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 
MUNN & CO., Publishers, 
361 Broadway, New York. 
































Scientific American Supplement. 


THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa- 
rate and distinct publication from TH SCIENTIFIC AM- 
ERICAN, but is uniform therewith in size, every number 
containing sixteen Marge pages. THe ScIMNTIFIC AM- 
| ERICAN SUPPLEMENT is published weekly, and includes 
| a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering. Steam and Rai'- 

way Engineering, Mining, Ship Building, Marine Ep- 
oceniieale Photography, Techhnology, Manufacturing 
| Industries, Sanitary Engineering. Agriculture, Horti- 
| culture, J Economy, Biography, Medicine, etc. 
ount of fresh and valuable information per- 
| taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 
The most important Engineering Works, Mechanisms. 
| and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
| Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both nailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Pablishers SCIENTIFIC AMERICAN. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union. the Sci1ENTIFICc AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany. 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gola, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 














